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2 ) a-l,2-7>;>> $f- -fefjftte^ Ut^ $tSIl, 

M#S2] ttAMMttfTflatt&A (Man 5 GlcNAc 2 ) (Ciot^tl 
Mil] 

Manor1 N 

6 

Manar1 N 
3 6 

Man of 1 ' Man £1-4 GlcNAc £1-4 GlcN Ac 

3 

Man or 1 y 

[If 3 ] ^fDhD yWM tfPichia, Hansenulla . Candida , * l£0 
gataea M^M«»«T?**»** 1 *fcl*2 ICia«©3Ef«S. 

[WS4] ^^-Q h n7^#^0gataea minuta*£ & S ft ^ 3 JCfB^tf) 

[»^^5] hO^SS^Ogataea minuta IF010746$cE&5fc<Z)^T? 

6 ] a -1 ,2- V > 7 */ # - if & * 3? J - ^ n =e - 



1 



ffilEift 2 0 0 3-3 




#2 002-127677 



AOX) Mfc^©:/o^-#~T?&£!t^6 &cfs«©#& 0 

Ht#^8] S/#-i£3g^lC®S#/J\flgft (ER) 

(HEDL) SMtJU ~ 7 GDV^tlfr 1 

[»^9] a-l,2-*?yj i/ jT- if jftfe^-ff Aspergillus saitoi ffi&<Z> 
»te^T*&S, ff:ijt®l~8<^1^;fr l^lCfB^©;^ 

[ft 2 ] 



K:<fcoT^a*i««AjHaiB«%Na««©8o%jK±^'r-B»^i oic«a*s 



Man or 1 N 



6 

Manar1 N 
3 



6 

Man p 1- 4 GlcNAcyS 1- 4 GlcNAc 
3 



Man or 1 ' 



Man or 1 
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(aox) ase^ftjR©*!©^**, 5mM<w&9tmM&&ffi 0 

(GAPDH) 3te^ft3HCD^n«E-5t-fc^tr, |»^^ 1 4 

o 

1 8 ] i3~i7 ©vvrtifr 1 3Stcfla*<z)^K«ijiai#« 

1 9tCfB^0)«|^e^ o 
0iCll*a>|g58«t. 

> »#m 9~2 i (D^-f&fr lWzmm&mm&Mo 

5 URASj&te^DNA. 
minuta ^ 0 
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m&mz 9] mnmKnmttz sx^n^r^ jmmm^^-^-t 

te^DNA 0 

[»#^3 1] tt#«2 9$fctt3 OSB*©*e^««««S*lfeQgataea 
minnta ^o 

[»*3C3 2] 35JC»#«2 9*fett3 0SB«©*fc^#««3*lfcflf:fc 
^2 5 tCga^CD Ogataea minuta % 0 

OCHljftfc^DNA., 

[•#«3 7] H^KliB^f##4 2Tf^S*lSSS|»!Ifrfeft«gCHlI 

Hf*Sl3 8] |jNfc®3 6*fctt3 7fBiji(PMfe^ff^£frlfc 0gataea 
minuta^ 0 

[»##3 9] 35tCflt#«3 6£fcta3 7f3i©I^«Stlfci^ 
?S 2 5 (C|B^® Ogataea minuta % 0 

[»#£4 0] X £11*5(3 6 ££143 TIBftoatte^flWKSnfelt* 
^3 2 KW>M<D Ogataea minuta f$ 0 

[11*5(4 1] ^^C@a^J##5 2^^$*iST^ymfB^J$:n-F , r 
Srt&MiltS, ^n^-f^— 1?A (PEP4) ate^DNA. 

[»*5U 2] m^mzmmm^s lxm^n^mmmm^^^^^ti^ 
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>f^-ifA (PEP4) ate^DNA. 

[«*^4 3] m&mizmmm^s 8x*^n^r^ jmmn^^-^-t 

-f i~ — l£B (PrB) *t^DNA 0 

Kf*g4 5] M^4 1 £fc&4 2fB^©^ , nv L -r^--^A^^tJf 
/£k&lN^4 3 £fc&4 4 ga^g) ^Df>ft- if Bjjfc^ff®^ £ fc Ogata 
ea minuta|5fc 0 

[SMfcg4 6] :/n^>f^- if A&tf/^fe&^p^-f-*— ifBGD^n^ 
y-if^&tf^c^tlfc. »#q£4 5 tC|a«©Ogataea minuta % 0 

HI#JS4 7] 35&CSNtg4 13gL<&4 2Sa«0>yn7 : --f^— ^A^ 

^t?/^fc^»^4 3 3gi, <&4 4mMa>7nT4-i--iimfc?-i$mmts 

thfc. 9 tCja^CP Ogataea miimta ffi. 

c»#^4 8] jsk:»*B4 i^t<«4 2SBiB<Z>:/n^>f^— ifA»£ 

ff^g4 0 {ClB^O Ogataea miimta ffi. 
te^DNA. 

[ft^5 1] flff:&£4 9£fc&5 0 gS^g>^^^^a^ frfc Ogataea 
minuta#£ 0 

[»#3C5 2] 35iCfjN^4 9 £fcj£5 0 8B*©»te^#«*3*tfe, f» 
^^4 7 SCgS^g> 0gataea minuta ^ a 

H»#£5 3] 35JC»#£4 9 $£«:5 Ofla*B©5t^#«*3*ufe, It 
:£I|4 8 tClHSOOgataea minuta ^ 0 

5 5 ] mnmizmpm^ 6 9 -e^ 2 *i s ttxsi^^ £> & & mnn9si 
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minuta ^ B 

#Jg4 7 {Cga^D Ogataea minuta^ 

:£lg4 8 {CfB^©Ogataea minuta#fc 0 

[f#S5 9]. 55K:»#3S5 4 tfelis 5 8aio*fif^««Sftfe, ft 
5 2$fctt5 3 {C|a^<DOgataea minuta % 0 

,££i:£#3££:1--g>, T^n-^^S^-if (aox) Stfc^DNA. 
n - /i/ ;t * 2/ # - if 31^dna„ 

-M**/#-1fm.fc3' (AOX) GD^n^E-^-fc-^frDNA. 
n-Jl**r*s#-l£m.m^ (AOX) <Z>#-^*-#-£^tfDNA 0 

[fM6 7] f^2 5, 3 1, 32, 38~4 0, 47, 48, 52 
, 5 3, 7 — 5 9(0VNi*tl^l^lC|B^CDpgataea minuta$5&?i££ LT 
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z. £ feftft t. -t V y iz ;i/ r;!/^ h K-3- y >KSUc«mR (gapdh) 3ite-?DN 

A.- 

;i/T;i/ftK-3-'J>iteIiI (GAPDH) 3t£^DNA. 

c»*«7 1] n^tc@B^j##7*e^stis^sB^i^e>j&§^y-fe^ 

T^tR-'JVil^igl^ (GAPDH) (D^n^-^-fc-g-frDNAo 

AsTflsTKF-s-vymmfrmBmm&i* (gapdh) ©#-i**-#-£^tfDNA 

o 

C»*^7 6] 3 1, 3 2, 3 8—4 0, 4 7, 4 8, 5 2 

, 5 3, J^Uf 5 7~5 9(DV\1*tl^l^lC|3^©pgataea minuta^S:^^ ^ LT 

C»#«7 8] mUStl^TfiifiA (Man5 GlcNAc2) : 
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Man or 1 N 

6 

Man or 1 s 
3 6 

Manarl' Man£ 1- 4 GlcNAcjS 1-4 GlcNAc 

3 

Manal y 

{Cj:oT^$n-5> tt«JB3!»fl| £ SKS Qgataea mjnuta«OD#^^fe 
oT, 

1) Qgataea mhrntafcfe W««jR^«»S5*e^T?&*gCHl&tFKTRia»-e^ 

2) Qgataea miimta tCfeti-£ :/n^T~if^te^7?fe&1^7frrEf^;»te^fr - 

3) q -1 ,2V > y jf- -tfjftfc^ £ Qgataea minuta{Cfe^<5T;i/rr-;i/^^ri/ 

4) MMMB^* Qgataea annotate £ 5 y/m -J1/**P2/# — 

5) Qgataea minuta {Cfc fr£URA33S3§l|:£v-:*7~, Qgataea mi nut a JCjfett 

<5ADEi©*«iil#>r-A-,' G4l8Wtt'sr-A-©»^e,3B«*i*T-A-&-^tr 
5§3^/<^^-lC«fcoTOgataea minuta &3gH<Bjja-ar&Xjg» 

C»*3C7 9] 8tCffi«<P^atCj:oT^gianS 08ataea minu 

Mf#&8 0] »:*Jg7 9 tCgg^g) Qgataea minuta^fcj: o T *t$L3H3BWf 

[0 0 0 1] 
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fi^fc/Mfift (ER) JC»A-"K»3»S-a:*rfcK:J:oT^Stife, tir9UB3ftf 
[0 0 0 2] 

L&#£>, Saccharomyces cerevisiae fc Jg V^fegQg^agtt— 
$I&R§^T£g|it#4£<> Saccharomyces cerevisiae JSJ^<Z)^-& £ M V^ fc^jfeM 
QX&gg>3fi#W&3*lTgfc. fflfjt& Shizosaccharomyces pombe , Kluyveromy 
ces lactis , ;* ^ n h D :7^&^£>^& if l?$>5o 
[0 0 0 3] 

^^nbn 7fi (* # 7 -/l/jftflSttBHS ; methyl otrophic yeast ; methanol 
-utilizing yeast) It. * & J (D^MUt. bT^W1"<5 £ #T*^ -5 
H#T*. #3fe5B«£Ste£fcbT*%>IW3&3ftTV\^ (K.WolflR TNonconvent 
ional Yeasts in Biotechnologyj (1996)) „ -£(Z)SSf £ LT&> X^U"<;i/GD 

-*mVT^Z>Z.£tfm? £>*l£„ ^fDhn7»»^Snfer5, SCP (S 
ingle Cell Protein) UTCD3RIMj6i«WSftS*lfe*}*, $»7Cl!i 
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[0 0 0 4] 

~;i/^-dri/^-if{cj: U * # y -Jl/i:M^*;i/A7;i/ft FfciMMfcztaRS: 

y ■fe;i/T;i/7 s t: F-3-y >^£^t: FD^s/T-fe 

[0 0 0 5] 

n *e - # - & m v n fe^3jeae^»3s» iz&m&<D&x*B®&m&<D & & 
x-%%t%m<wmztix-&v. in*ft»mTftt»seK©a+%es, 

[0 0 0 6] 

X^Z>0i&^ Ocandida boidinU, Hansenula polymorpha ^ pichia pastor is > Pi 
chia methanol i ca ff) AM X&&. "tft^tMDftmZhKIS^Xmm^ K^jfgft, IS 

[0 0 0 7] 
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3£lCoV%Tte, l/2r>*m^f~ffiffi^<Dfe&(D^mziM^ HPLC^NMR, FAB-M 
[0 0 0 8] 

xy*n#x*> (epo) ^WH-f^xs J -ffym&itm* (tpa) 

fc£*lT£fc (tK*8I©. laiffHE 36, 775-788 (1991)) „ Ifi^lii 

(Takeuchi and Kobata, Glycobiology, 1, 337-346 (1991)) D Jg&C 
> mmomfe. mm. &mm. (Man3GlcNAc2{C^f SGlcNAclC^oT^Sn 

txyxn^x^>©sSi^i:ciDim^v^g3ffi^Bv%^$ 

*l£ (Takeuchi et al., Proc. Natl. Acad. Sci. USA, 86, 7819-7822 (1989)) 
o ^^5t(D5&^tTV^^V^xU^.^7^<X^>^^ilg > T?cr>^ 'JT7>^^* U 

*ITV>£ (Misaizu et al., Blood, 86, 4097-4104 (1995)) 0 itlJCfiKfeMtt^ 

e)^^{CM^bTb*e>3^^^VNfe*$nTVN§ (Ashwell and Harford, Ann 
u. Rev. Biochem., 51, 531-554 (1982) ; Morell et al., J. Biol. Chem. , 24 
3, 155-159 (1968)) 0 
[0 0 0 9] 
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mm&^mmizit. ^shut, ksatg&m (nd , ^ym, o-gicnaci? 

t-fx>f>f7^^, 191-208 (1994)) , f lif tl^©4^ij5|l:tt. 
[0 0 10] 

EE) T5lSg&St©4#£©K#J (Asn-X-Ser*fcttThr) C«5#Sti« 0 ^CfC^niz 

^itN-7tf;i/^3*^ >2^3l^e>3&SM8/N>fV>y -XM*!^ (Man8Gl 
cNAc2) «5-&fifcSn*. rOA^T>;-^IiI^ftSgef}ii;i,j;# 

^C^<M^oTV\§ (Gemmill, T.R. , Trimble, R.B. , Biochim. Biophys. Acta 
., 1426, 227 (1999) ) 0 
[0 0 11] 

r^*rSJ8i^ (Man5-8GlcNAc2) /\>f V> ^ -XMfc#fc£ft.6!fiMRT*&« 
c V>7-X^3^^Jir$^fcM5A-fV>^ -^MH^ (Man5GlcNAc2) ICN-T 

^T-jiyjin-y-^—jih^yxy^^-n (GnT) iawsu N-r-fe^^^n 

y^mMMMh. GlcNAcMan5GlcNAc2^&^§|i^^^t-§ 0 ~<£>J;e>JC 
GnT-II#5#Mt*££> GlcNAc2Man3GlcNAc2^VNe>^^ (ziy^Vv VX) 

9U««ftl&X?jft'*-« (HID . 
[0 0 12] 
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^^r}C«Man8GlcNAc27?^$tlSM87N>fV>y--XM«l^, Man8GlcNAc2 
j; »; a-VW ^#-i£-I©#ffi7?£;&£;t%&Man5GlcNAc2, Man6GlcNAc2. Man7G 
lcNAc2T?^$ti / SM5. M6, M7A--f V> ^ -^SHi, Man5GlcNAc2<fc »J GlcNAc h 
7>X7i7-^-I (GnT-I) ©#M5C<fc y^^$tl-5GlcNAcMan5GlcNAc2-e^S 
il&MJft3DRg&« H(CGlcNAcMan5GlcNAc2J: y a-v^>y S/^-if-I , GlcNAc h 
7>^7i7-€-II (GnT-II) (Z)#MJC <fc y^^$tV-5GlcNAc2Man3GlcNAc2-e 
jRS*l«2*iR|K^Sr«WH, JglCGlcNAc2Man3GlcNAc2 J: »J if<5 # h h ^ >X 
7x ^_^ (GalT) ©#MtC«J: U^$tlSGal2GlcNAc2Man3GlcNAc27:^$tl-& 

[0 0 13] 

gSffiS^ 64-72 (1992)) . 
[0 0 14] 

&£LT%f6>tl£ Saccharomyces cerevisia efc S^aMftg^-^jftttBra-gia* 
bfeJ:3fcfel&gH^^&fc#;t.&*lTV\<& (Ballou et al., Proc. Natl. Aca 
d. Sci. USA, 87, 3368-3372 (1990) ) . •Tfcjb'b, M8;W V> / -^SSilC 
*f«-l,6 ^T*V>^-^^#itIt^®^^M^^rS (02, SJSI . 
B) „ r©Sl«&ff&^»*t±gcHi3»^Kn-F3*i*seftTf*«z:fc^9l 
e>jWC&oTl^ (Nakayama et al., EMBO J., 11, 2511-2519 (1992)) „ H&C 

tt-i,6i^v>; -7s* : mtM&.t&B.fc (®2, m ^©^-s^^^cj; 



1 3 
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2 : C, F, H) , Z<D&ft-frftlsfra-l,2ffi&<D~?y J -XCDftKi*. 3glCa-l,3 
ffi&Lfc^y S -XtfttM~t&Z. (EI2:D, G, H, I) „ ZL0>a-l,3$g 

iSCb^y J ~ XCOfvfSDii, MNN1 jjfe-=PM#t SC <fc S % CP X & -5 (Nakanishi-Shindo 
et al., J. Biol. Chem. , 268, 26338-26345 (1993)) „ *feA>f7>;-xS 

SdfctffcfroTVNS (Ef2, * ;f5ia^l (I) *®*lC^f <5U >^bnTliaiS 
&) o ^©M^^M^jt^^^- K^^3t^{-cfcS3i:^*)^y (Wang et 
al., J. Biol. Chem., 272, 18117-18124 (1997)) . MiC 3 

F^SMte^- ( MNN4 ) %^e>^hJfeofe (Odani et al., 
Glycobiology, 6, 805-810 (1996) ; Odani et al., FEBS letters, 420, 186-1 
90 (1997)) „ 

[0 0 15] 

2 e>{cM^®fe it^/N^v^y -xiffl smm(Drx7^^^y^mmm.KMx 

, #S#il©A^>MiBi^S:^'bTV>S^, ( Saccharomyces cerevis 

iae ) T^#ilD$tlSr^A 0 ^^>jg^!|g^^ A ^v>y--XM©»-e, 

[0016] 

fcU, Jfc?§f££:*£T£i£fcy t*£ (Bekkers et al., Biochim. Biophys. Acta, 
1089, 345-351 (1991)) . 35Kl««©*3t^S <M«!«fe«>, »«Tf4iatl 
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[0 0 17] 
[0 0 18] 

& _hlBS«^Mttlc^Af -5 3 i: IC J: y *i § lit 6 T* & 3 . 
[0 0 19] 

[0 0 2 0] 

-1 , 6# j&v & a -1 , 2»-£ ZMDXTyzfKM&ffi&V, mnnl^Mffi 

1 5 ffiSEff 2003-3041552 
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V^1 :, 4^t»^«<^)^V^^lgi^S:^t-So £ fc mnn7 f 8, 9, 10 ^g|$fc& if fct 
a -1,6 V>^-^^$:4-15^^bA^fc^V^M«fci:bTj^IISnTVN 

»fc#*##lL*S%©T?U:Ja^ (Ballou et al., J. Biol. Chem. , 255, 5986 
-5991 (1980) ; Ballou et al., J. Biol. Chem., 264, 11857-11864 (1989) ) 

[0 0 2 1] 
[0 0 2 2] 

ap^©W^2iac!)JH»t!I^.S:3BiU »^-*-&lfc*&^;EDNA*ja#T?* 
SI^-SfeCD^&S (Rothstein, Methods Enzymol . , 101, 202-211 (1983)) „ 
[0 0 2 3] 

**g#t & fc^ b fcii*0^fittjStt & JC J: y SElC#g|5p6-277086^#gB 
^9-266792{C|H^ $ *lT V^ S „ ^li^ffla -1 ,6*g^ V > J - X ®#^<Z>H®i 
^"Cfe-S ibtlTV'vSSj, cerevisiae (P OCHl jUs^ ( ot-l,6-mannosyltrans 

ferasefc^-TS) <Z> ? n - — > yiCJEft^bfco 3 CD0GH1 jS^CD%^^ (Ao 
chl) eDfcfcBJNCfck Man8GlcNAc2, Man9GlcNAc2, ManlOGlcNAc2tf> 3 U<Dm^ 
#tt#n3*lT£»K r<Z>e>%Man8GlcNAc25g|^«, S. cerevisiae ^ffiSAgffllft 
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hT'&Mf €>E Rurmmtm— ©ilii (®2tf»A-eSa^bfe«^) -e, Man9Glc 
NAc2, HanlOGlcNAc2©«MiH\ 3.CDE RaTlSitlC a-l,3M^T>^ -^tfttill 
[Nakanishi-Shindo,Y. , Nakayama,K. ,Tanaka,A. ,Toda,Y. and Jigam 
i,Y., (1994), J.Biol.Chem.) -e&ofco ££>{C. A ochlmnnl na^Mffi £fE§g 
bT*iB<Z)a-l,3*S^V>y-X«^S:ia«'r*ri:K:Ay, S. cerevisiae £ 

m%mmm^^m-t & er^ t mi ^ h— *3a ©Man8G icnac2«im© * & mn-r 

. cerevisiae jg^fefEg-ggfe., 3 <D A ochlmnnl ^g^M% A>fV>7- 
£#?t£>*iTv^ CflStt^A (1994) S e*t 39,6 

57) . 

[0 0 2 4] 

bfrU #B5¥6-277086icSa^StlfcZlS^M** ( A ochl A mnnl ) ^^H^*l 

(Dfaft'VmyatWiMZfrX, ffim&*:m-t £.m.t>tl& (Ballou, Methods Enzymo 
1., 185 , 440-470 (1990) ) „ ^3^, V> 7 -X- 1 -'J yWMM^lEKM 
(MNN4) fei:tJfO-^M!fii^©MSSP&:5:fi t ^e>V>7-X^^ 
( KRE2 ) <3D#|g&^cabfcE«^M« (#gl¥9-266792lC|3^) ##iS 

Wm$L&WL3k\zmt> 2> mfc+Zmm L fegjH&tC Aspergi 1 lus saitoi ft3feg>ffi-l,2 

-eate^ &»xbfe»tt, v>y-x^i ~m£g»j ik $ *i a 

>fV>7 (Man5-8GlcNAc2) -5 3. £#BJ§ £>fr H &o T V>3 (Chi 

ba et al., J. Biol. Chem. , 273, 26298-26304 (1998)) „ * £3liCZ:tf)W3i£ 
*ifc«JC Hj&3Ug©*lig£-£rfifc& ic Sit) -5 3MS^ A-T »#»c J: *J W 
ftJBMtt®BK&£^SW#&ffoTv^s (PCT/JP00/05474) „ Lfrbfc#e> 

^ y 12 ;i/ T /i/f 5 t: h -3- y > MftflfcfciWii* ©BMr^© ^n^E-^-fcJBv^Ta-l, 
2-v yj*/#- if 5: SfcSiS -ST V> 5 IC % frfrfc £ 1*, MSIfi^t & 5 FG 
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FT*&/Wv:yy> -XM«MI (Man5GlcNAc2) s\<Dm&^-ftVZ&100%X%>Z><DiZ 

ttvx. mmmm&o^y ; zfur-t (cpy) 

0DMan5GlcNAc2^\0D|gm^^ 10—30% fcffi < v ©igeiA©)Sffl £ Vn 
e> ®T* &-hfrT* & £ £ ttW V*«V>. 
[0 0 2 5] 

* 3^811^1994^ Schwientek^&S^ cerevisiae Xil h fi^/S -1,4-galactosy 
ltransferase5t>g^©?S'K^l^lC0VNT#^bTfe»; (Schwientek.T. and Ems 
t, J.F., Gene , 145, 299 (1994)) , Krezdrn &%IMD<S. cerevisiae h 
0 -1 ,4-galactosyltransf erase&l£ a -2,6-sialyltransf erase(D?g'££#SJg£ 
ftoTV^ (Krezdrn, C.H. , et al., Eur. J.Biochem.220, 809 (1994) ) „ 
[0 0 2 6] 

^ftT^S (Nonconventional Yeasts in Biotechnology, (1995) K.Wolftb) 

o 

[0 0 2 7] 

m?U£> -frjg^@ Schizosaccharomycec pombe &ff^ ? h fr-g^f^. Kin 
yveromyces lactis &GlcNAc£^^-5„ ;*^D bn^Sg Pichia pastoris -fo, tf§ 
JKttgteTf&S Candida albicans ^ /3 V> 7 KIS^S:*-* SH^flSlSS tlT 

V\«g> (Biochim. et Biophy. Acta, 1426 1999, 227-237) „ 
[0 0 2 8] 

£ <P3&^ fc&S Saccharomyces cerevisiae ^, ffi3UBgtM&£ 
[0 0 2 9] 

#gg^9-3097-g & P ich i a pastor i s OD OCHl itfc^fr =E P if. JkTf^OyWiWfo*: 



ffi|E# 2 0 0 3 -3 



^2 0 0 2-1 2 7 6 7 7 9 

» 

«"Rr«ttK:ovxTiWibTV^««WT*, a»lc«ttftH*bT%v*fctt*ttfcv* 
o Saccharomyces cerevisiae jC fcVNT^OCHiafc^fr^P yg&SH0Cl3t 

^ (GenBank^## ; U62942) 3%&<D H Z. ?> Z <Dft®i. «« 

[0 0 3 0] 

* fc P.pastoris tC £ T 0 T > 7 K & # * 5 ^^5S^ £ *l T £ »J , 

^ 9 -3097ic * y wa% a n fe ««t? imwwgmmmm a K ft fl*aw * £ f 

[0 0 3 1] 

Maras £>tc«fc & &4ft^ Tr ichoderma reesei & ffi V \ fc^ftff & (US5,834,251) . 

'flg& (GNlMan5M«g^) SMtSJlf ofc%<Z)t^5. 
[0 0 3 2] 

T% «#«©J:^K:a-l,2- > T>yS/if--*«>*ft»AbfeSW-C», 
(RtfMaietCttfc&fcVy, fimgrKHi*3ftTV>&Saccharcmyces cerevisi 

, WWTO«ft*l*bTV**fcl»v*»<, ioti#0M4#«?© 
*«3&bK:tta«Fftai«*e^Siiltt*VA. Maras&|*;ift&**W#©IMW5 
#**©»«««K:oV^Ta:^< , »3fcb*r66ir, ft#&tf»tt (Pichiapas 
tor is, Hansenula polymorpha , Kluyveromyces lactis, Saccharomyces cerevis 
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^2 00 2- 127677 
jag, Yarrowia lipolytica ) *T.aU6TJftftV^i:ttaiBT?**. SfcMarasP, 
*fcttMan6©A-fV> ^ »*****«>«»® 

*ttra&ft<Z>«BlC * o T *<D*MKft#** < & *lT V^ « (Me 

thod in Molecular Biology 103, 1998, 95-105) „ * oTtt&SBIMH*:*** 

[0 0 3 3] 
[0 0 3 4] 

&£#3g^tCfctt£0gataea ■hrotatt*) £Pichia minuta^ fe^ Hansenulla mi 
^fc»3*lTV>fc*T?* fe C J: »J Ogtaga minuta fc»4&S tlfe (Biosci.B 
ioteci.ol.Biochem.Vol.58, 1245-1257 (1994)) . Ogataea ihratattffi® * * D 

[0 0 3 5] 

[ana b * e> t -r s nan 
*s * muHMft k: s v > t # in a n * o £ n -ommmm. * *> o , aura© 

2 0 ffifE# 2003-304155 
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[0 0 3 6] 

o ZOffiM. t>n7if<D- gT*&5 0gataea minuta cpiBi^ff^K: ot -1, 

-#M<fb§*&tC<J:y BffiU Ogataea ■lnuta g)i»«&^a&a^3t^3EJSjE ( 

-xmmm iz a -l ,6MHr -e -? > y - x #jmm$g-&*r § #3rk/s© * 

~#fj|£#;t kfr&OCHljUa^ (a-l,6-V>y ->;Vh^>^^ cc^-if) 

fc Ogataea minuta^^ic^b, f&*M&£ y «9LS@itl«l«« , r««ISdJft« ( 
#e>tlSCr.il$:BaiU*^^{CMo^:o o£ y Saccharomyces cerevisiae tc fcfr 

[0 0 3 7] 

l) hn^m^M^AAWXatfot^XAIft (M8/W -xli 
mm tt ^ Q * - # - & if © & zf n - # - <Z> £ ®B T ic T a - 1 , 2 -V > y ^ # 



[0 0 3 8] 



2 1 
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0(12 0 0 2-1 2 7 6 7 7 ^ 

&*)&ft&Hz\t. *mmiz&>T<D (i) ~ (so) 
k -r s ocHi & %«-r £ xs, 

2) a-l,2-V>y S/^—tfat^Sr^Al/T^S-ftSX®, 
[0 0 3 9] 

(2) tt&«&«H»#Tffi#3i^ (Man 5 GlcNAc 2 ) &Cj:oT^£*lS, _h«H ( 

i) izmm^m. 

[ft 4] 

Man a 1 v 

6 

Mana1 s 
3 6 

Man or 1 ' Man £1-4 GlcNAc jS 1-4 GlcN Ac 

3 

Man or 1 ' 



[0 0 4 0] 

(3) b n 7^-®^ Pichia % Hansenulla ., Candida , £fc& Ogataea M 

\ZM? <&##T*&<&-tffi (1) (2) JC«*©*Si. 

(4) 1> D !7l£-®ff Ogataea miimta »T?feS _hg8 (3) lC§a^£>:£i£ 0 

(5) ^5=-n h D ^#-®^0gataea minuta IF010746^S5H©* , X?^>S±IH ( 
4) !ClB*t©3fS&. 

( 6 ) a -1 , 2-T > 7 is #~ i£»6^ & ;* # ^ - /l/«3!M£ ^ O «B - * - ©«fl 

-ncfcvNTH§3i£i±£, -tsa (D ~ (5) <D^-mmzmm<D^^o 

(7) >idf /-^Wtt^n^-dt-^r^n-^^S/^—tf (aox) 



2 2 
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(8) iAtS «-l,2-V>; f df-f Ifi^Ci^lft (ER) 

;v (hedl) £fcfc4W£**, ±«a (i) ~ (7) ©v\fn«Mcia« 

(9) « -1 . 2-~e V ) Aspergi 1 lus saitoi ffi^(Dji^^'g& 

_tia (i) ~ (8) oDv>i s n^Hcta^©^o 
do) ±ib (i) ~ o) (D^-mmzmm^mzk-ox^m^n^^^- 

[0 0 4 1] 
(11) T!S#3t5£ : 
[ft 5] 

«Kft3«2 

Man or 1 \ 

6 

Mana1 x 
3 6 

Man or 1 ' Man £1-4 GIcNAc£ 1- 4 GIcNAc 

3 

Man or 1 / 

[0 0 4 2] 

(12) ±SB (1 0) (ID !CSS*©^fnhD7*f«:javvt, It 

(13) ±83 (i o) (id KmM<D**u hvywmz&Mamm 

(14) vm*? #-&m^Tnfc**mALTftmtS'&r^ ±«a (13) is 

[0 0 4 3] 

(15) ^^^^-^^^^-^^ffi^n^-^-fe^tf, iliS (14) 
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^fl3fe©%©-e&-s. ±1(15) mm<D^mmmnmo 

(17) ffc^? * U -fe^T^t K-3-U ^IWBtacSRflMS (GAPDH) ^ 

(is) ±ib (i 3) ~ (i 7) (D^-rM^zmMfDm^mmmmm^mmK. 

(19) ±m (1 8) Klfla«©*SslCJ:oTM3tl*l«ILISM««l«:^& 
[0 0 4 4] 

(2 0) ^JBSillilfe^^ftWXeK^WIUWfiSlTfftSJiia (i 9) fciSB 

(2D BtfL^M«iM&^-rs«i^a^^bS5feT*&s_LfH (2 0) Kmm 
(22) ata^Mil^^^t-sii^eM^m^^^^KT^r-e&s, ±m (i 

9) ~ (2 1) ©V^ft#KK*©»«SSC. 

(2 3) H«fi9K:BI50## 1 6*Ca%Sti*r^ & =3 - KtSli:^ 

(2 4) H^lftlcBB#J##l 5^^$nsSSSS^[!^^^^yRA3_^^ DNA « 
(2 5) ±|B (2 3) (2 4) |3*©3t^^«*S4lfeOgataea minu 

ta$5 (ura3A : TK1-3) . 
[0 0 4 5] 

(2 6) §lgf|imc_fc§B (2 3) (2 4) 

(2 7) Jtia (2 6) B«©«UliL»3»^^*-CJ:oT^**tIIS*ife^K 
(2 8) _hiB (2 7) |a*©^»iE«#&«*K#*U #&ft&«#W*& 
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(29) mmmzmmm^ 2 a-e^nsr^ bme#i 

(30) H«65^S3^I#^ 2 7 nS&aSltS?!!^ ^ S ADE1^^DNA 0 
[0 0 4 6] 

(31) ±SB ( 2 9 ) £ fc» ( 3 0 ) ia^©»^«^^ tlfcOgat^ea minu 
ta$< (adelA) „ 

(3 2) H£-t§B,(2 9) (3 0) fa«©m^^m^^nfc±SB (2 

5) IClE^^Ogataea minuta fffc (ura3AadelA : TK4-1) » 

(33) m>g.mz±.m (2 9) (3 0) ia^©a^*fe«^®^ & 

(3 4) ±1E (3 3) IB^OD^m^^^^-^^^^^^^^^^ 
(3 5) ±m (3 4) f«|a)»WlRlll»*««C««l^ #&ft*WM**& . 

[0 0 4 7] 

(3 6) jtwcwit^^icsaMT^^iWifta-Pt*-^** 

+ a -i,6V>y^b^>^7x^-ifa^^n-^0CHl5t^ 

DNA„ 

(3 7) 4 2x^zfrz&mmm^te&KM&te* mk ° 

(3 8) ±SB (3 6) Sfctt (3 7) B*flD3te^«*S^feQS5t2S5 S*ES 
ta$c (ochlA) „ 

(3 9) MlCjtlB (3 6) (3 7) la*©*^^**^^^-^® (2 

5) ICSB^Ogataea ■inntafl c (ochlAura3A : TK3-A) . 

(4 0) (3 6) *fett(3 7) Bi©Ifi?tf«iaft^« (3 

2) iCfBS^Ogataea minuta^ (ochl A ura3 A adel A : TK5-3) . 
[0 0 4 8] 

(4 1) £K»KlMW*-*5 2^^7^iW«: 3 -W-^ &!|1 
^nr^t-^A (PEP4) 5t^DNA 0 

2 5 mi£#2 003-304155 
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(4 2) ^K»ICIB3^## 5 l^StlSSSBB^&^S^n^*?-— £A 
(PEP4) a^DNA. 

(4 3) HK^ic^J##5 8T*^£*i£T^ yMWfen- Ftsrt^ 
$(ft£> -fur 4-}— €B PrBJie-7-DHA. 

(4 4) mt«jjcffi^##5 T-e^snsaaia^&^s^'n^'*— ^tb 

(PrB) 3tfc^DNA 0 

(4 5) ±K(4 1) (4 2) flB«©^n-5M^-'£A*fc^tf/* 

fe«±aa (43) (44) ««©^n^>f^- i?B»^#«as*i&Qga 

taea minuta ^ 0 

[0 0 4 9] 

(4 6) ^n^-Y^--^AS.t?/*fcii^ , n^-r^--ifB(D^ , n5 i r-^tt 

#J(Jfe3ftfe, -h!B (4 5) iCSS^COOgataea minuta^ 0 

(4 7) sicjiia (4 i) ski* (4 2) mm<D^u^t- 

ff/*feB:±« (4 3) 3gb<fcfc (4 4) fj*©:/n^>f^-*?B*fc^#«a 
gtlfe, _hfH (3 9) tClS^CD Ogataea minuta ffi (ochl Apep4 Aura3A : TK6 ; o 
chlApep4AprblAura3A : TK8) . 
(4 8) 35&C_LSB (4 1) 3gb<& (4 2) D'rM' 1* Ajg^& 

rjf/*fett±ia (4 3) 3rb<& (4 4) ffi*©^a^-f^- ^B3te-?^«* 

Stlfe, -L8B (4 0) tCfB^O Ogataea minuta^fc (ochl Apep4 Aura3 Aadel A : 
TK7 ; ochl A pep4 A prbl A ura3 A adel A : TK9) „ 

(4 9) mwmzmmm^e 4^3^-57^ smmmzx- Ftsrt^ 

(50) HK651CIB^J§# 6 3 ft£&SIB#Jfr b ^SKTRia^DNA 0 

[0 0 5 0] 

(5 1) ±m (4 9) *fe» (5 0) fla^ae^^flft^StlfeOgataea minu 
ta^„ 

(5 2) m.K±m (4 9) *fcfcfc (5 0) B<R©3tft¥»*««*Stlfe, -blS ( 
4 7) tCia^CD Ogataea minuta ffi (ochl Aktrl Apep4Aura3A ; ochl Aktrl Ape 
p4AprblAura3A : TK10) 0 

2 6 ffi|iE# 2003-3041552 



#2002—127677 



(53) HicJ:ia (49) (50) mm^m^^mm^nr^ ±m ( 

4 8) IClB^ro Ogataea minuta ^ (ochl A ktrl A pep4 A ura3 A adel A ; ochlAkt 
rl Apep4AprblAura3AadelA : TK11) . 

(54) Mtwjcwai*-* 7 <nzmznz>T$ jMmmzi- Fts^t&# 

(55) mmmzm^m^ 6 9 tissiM^ e> & sMWKat^DNA. 

[0 0 5 1] 

(5 6) JilB (5 4) (5 5) ffl«©»^«^$ nfeOgataea minu 

(57) 5Stc±ia (54) (55) _hta ( 

4 7) {CfB^tf>Ogataea mi nuta te (ochl A mnn9 A pep4 A ura3 A ; ochlAmnn9Ape 
p4AprblAura3A : TK12) . 

(5 8) MiCJllS (5 4) &tc\$ (5 5) JtSB ( 

4 8) CfB^OOgataea minuta ffi (ochl A mnn9 A pep4 A ura3 A adel A ; ochlAmn 
n9Apep4AprblAura3AadelA : TK13) „ 

(5 9) mc_tfa (5 4) (5 5) ffitt©at£^#«*S*lfc, JlIB ( 

52) (53) {CfBjgCO Ogataea minuta ^ (ochl A ktrl Amnn9 Apep4 Aur 

a3A ; ochl A ktrl A mnn9 A pep4 A prbl A ura3 A : TK14 ; ochl Aktrl Amnn9Apep4 

Aura3AadelA ; ochl Aktrl Amnn9 Apep4 Aprbl Aura3 Aadel A : TK15) „ 
[0 0 5 2] 

(6 0) ^«ric@B^i##7 8T?m$tisr^ jwmwt^- K"f Sifc&W 

?)\sn-n/**ri/*t-*i (aox) at-fi^DNA. 
(6i) ^imcse^j##7 7^£;ft&mg®#lfre>&^ y^n-;!/^ 

(6 2) m?fi^icsB^i#-5i-7 9-e^stism«®^i*>e)&sT^/3--^^-^$/- 

if— gai-e-T- (AOX) ©^n^-^-Sr^tfDNA. 

(6 3) n^ifttcig#j## 8 o-e^sti-s^s^'J^&j&s, r;i/n-;v^-^ 

5/*— t?aMw? (AOX) CD#-^*-#-£-g-tfDNA 0 
(6 4) _h|2 (6 2) fa^CD^n H®3tfe^, 2fctf±flH (6 3) IS 



mSE^ 2 0 0 3 -3 



0#2OO 2-1 2 7 6 7 7 9 

(65) ±m ( 6 4 ) UtotoXL&^mLH-ty b ft-frtHfiJU^IWI^^ * 
[0 0 5 3] 

(6 6) ±fB (6 5) mm<Dm&&&nL*9 *-K*vTjenmmistifei&x 

(67) ±fi(2 5), (3 1), (3 2). (38)~(40), (4 7) 
, (4 8), (5 2) , (5 3) , JgtXf (5 7) ~ (5 9) ©V>im^»ClB*«> 
Ogataea ■innta jEfefi^ H LT#b*l5, _t» (6 6) iCffi*0>X?K£!lttt. 

(6 8) _hfB (6 6) Sfcte (6 7) ££4R®&Jt«!ftft U » 

^'j t;v7;i/rt: F-3-y (gapdh) sms^dna. 

[0 0 5 4] 

(7 0) ^K^lCSB^J##5T*^^*l-5^SlB^J^e>^S, m^r^K 
K-3-U >^H»fiiSIi (GAPDH) atfi^DNA. 

(7 1) H^KJ ICK^J## 7 f&SWJfr ^^5^'Jt^7JVftF 

-3-U >MtaKf»itit^ (GAPDH) <D7u*=-*-*^mM 0 

(72) ^6^tcBB^i#-^8T?^$tismsse^i^e>^s, -fe/i/T^^ti 
k-3-u ym&&mmmm.&* (gapdh) ©#-^*-#-&ittH)NA„ 

(7 3) ±« (7 1) «*©^n*E-*-, H«3tte3\ 3t0f±« (7 2) IB 

(7 4) _hfB (7 3) mm<omtt&&**vh'&'6tim&*.88L'<9*-n 
(7 5) JiB (7 4) ffi*©»iJI^»^^f-K:J;oT^«*«IS*ifc^lt 

[0 0 5 5] 

(76) ji|B(2 5), (3 1), (3 2), (3 8)~(4 0), (4 7) 
, (4 8), (5 2), (5 3) , (5 7) ~ (5 9) <Z>V^*l*>>&CiB3$<Z> 

Ogataea minutaffi&Tj^ £ bT# g>*l5, ±13 (7 5) jC|B4R©^*t«SI#. 



2 8 
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I 

(7 7) _hss (7 5) (7 6) Kmm^nmm^mmKmmh. n 
^ 5 & Mrafi&aaaM ft aw* * £ * ft <»* * * * wBt«? 

[0 0 5 6] 

(78) ^3HS**#Tl8*3ft* (Man5 GlcNAc2) : 
[ft 6] 

Man<x1 s 

6 

Manc?1 N 
3 6 

Man a 1 ' Man j8 1- 4 GIcNAc £ 1- 4 GlcNAc 

3 

Manal ' 

1) Qgataea minuta tc «Httfe*J*»*HM&*-g & ^ QCHl^^KTRl^^ 

2) Qgataea ainutaK: tetf&^n^y - -gttfirFg & 6 PEP4%t*PRBl jlte^ ft 



3) a-l,2T> 7 i/^-^T^^^ftOgataea miimta lC fetf57^J-^^^ 

4) ^a3t^ft0iataea minuta fc fitfS7^-WS/jf- if Stfc^© 7 

5) Qgataea mitmta Klfi»»URA3*«*^-*-- Qgataea minuta Idfctt 
*ADBl©5ftM*V-*-, G418WttT-*-©»*»6>»«n«^-*-ftW 
IgJ^? jt—lCfcoT Qgataea miimta £^jR^j3|gi£-g>:£ll, 

ftHTtf> _LflB#$&. 
[0 0 5 7] 

2 9 mtiE# 2003-3041552 
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(7 9) _t|3 (7 8) lCSa«©^lCJ:oT^$^-SO£ataea minuta 0 

(8 0) _hlB (7 9) lC|B^tf>0gataea minutaJC J; oTBf fLSM^^Sr^Mt* 

[0 0 5 8] 

dZl*ev>e> r^^^j fctt, fcfc *K Ogataea mi 

[0 0 5 9] 
[0 0 6 0] 

i) **uhuyB&<Dmm&&f&*wm*&ttsm m^^yz-^mm 
miza-i, x*^yj-x -&mik&& "t z> w&fcfc s* z % n & oc 
Histte^ (tt-i,6-7y;^h5>^7i7-f) $tWfc&if) tc**y-/i/ 
fi^tt^ a *e - # - & if^ij & y a ^ - # - cd^STRct a -l ,2-V> J i/ # 

[0 0 6 1] 



3 0 
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[0 0 6 2] 

jKHTffcy, -a^c^tc < £. %0CH1 jt^tC^M f & % g>*g & & ■ fiPt> 
[0 0 6 3] 

OCHl&fc^fc ttW^O^tliUg^CP^ggftglX-r € a-l,6V> 7 i/frb? 

mutism® K.±mm^ K-rstxD-ej&y, 
b & l & # «bsi#<z>*iii & * aura***:*!** « «> k d ©ocHiate^ 

[0 0 6 4] 

n5GlcNAc2) i(!DMan5a*«l«««?L«ia[«S«l©^nh*>f^il^* 
lg|^T*&§o CK&iBtNIlCN-TiZ^ ^^3*$^h5^7x9-* (GnT) I 
^|b, N-T*fe^;i/^=11?-5 V&IJSSIk^U GlcNAcMan5GlcNAc2fre>&5 

XSil (Man5GlcNAc2) SSMS&^ffiT 5 



3 1 
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[0 0 6 5] 

#31 W & SWtt K Z> #> ic » a -l , 2- v > ; $/ # - if <D ftmBtiLifiJzW 
[0 0 6 6] 

£oT£<Z>B&£&M;t«a-l,2- > T>7 5/*r-1?lc*ttK:fctt*/Mltf* (ER 
) iWS/^/l/ («iLtaiHia-Asp-Glii-Lea-Ca%an*r^-/ifcWW) &S6I© C 

sKWcfflWU ERicjg££i±> »ttfc»««ri:K:J:y, 

£ (^e,, J. Biol. Chem., 273, 26298-26304 (1998)) „ 
[0 0 6.7] 

Saccharomyces cerevisiaeT* ©*S* Tf a "1 » 2-V if JM*? 

^c^©*T*#llt-s*%§tv^^^^-^-i:bT^^e>4^§^yiz;vr;I/5 ^ t: F 
-3-y >|ft|»**»*©^n i e-*-«:«fflbTv\«^ Mti&KS&KaMi 

&»*fbfe*i*, Kznsmmmnmmzm 1 o%s«b***v^ c 

[0 0 6 8] 

*i-J:^K:, H#<3D«BflSM«gSa^©«im©8 0%#±#Maiififfl||*ICfcoTfc 

TVN§„ J:ot Saccharomyces cerev is i ae T? (£> BMjft £ tlT & » ^£>&h 
H«fcy, :£3&ffi(£> 0gataea minuta©#/jr ftlfeggS^^CD/SMtft®^ 
[0 0 6 9] 



3 2 
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_^-ft > ^ tt 3 rll^T? & © Man8Mi8f $t b b & V^ A ochl A mnnl Amnn4 

ffi%m%LX^Z> 0 MNN1 tt Saccharomyces cer ev i si ae {C$f tP&fc^ £ % 

f)K mommx-immm^K^^-t^izmm^nx^^o flf*.tfpichia pas 

toris T ttttaE© <fc e> IC 0 ^ > y 5/ FIM * & mm<D & ft T V * & (H 
igginsjg, Pichia Protocols, 1998, p95-105, Humana Press, ;&tfBiochim. et Bi 
ophy. Acta, 1426 1999, 227-237) . * fc#^g-3097iC^$ *lfcOCHl3t^? 

[0 0 7 0] 

^^xm^mK^x^nsmmm^M^^t^mzita-i^-^y j t/^- 
.-/i/flMUtt) y;i/=r-;i/2f-3f (A0X) 

^n^-^-iibTte, f®B^tKn^i/7th>i/>^-€ (DAS) ate-?- 
> dftftBMcA&JR ( fdh ) MB*<o7n fflmx%Z>i>K #3£J$!<z>*^ 

n bn:7#«K:;)3v^#&:§lb#£*# y-;i/^«a^n ; e-^-T*&n^v%-rti 

[0 0 7 1] 

.j: o t > err J ;i/ ft t*s«#^ ©H^tf #]&n a ti £ iiau:<z> tf #&SP& & 

i-srhJ&<, m%mm.mm*&mir2>z.hifiX'%. ^>;s/K^&^t 

[0 0 7 2] 

b # b & # e> ocHi tc o v > t y #atetc b , n y «3fc© itfe 
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^Nf2 0 0 2— 1 2 7 6 7 7 

[0 0 7 3] 

S||geK%Mi^*»#Tf»^W^iWK»* v ^- jyfcffifc&Ogataea minu 
ta, Candida succiphila , Pichia pastor is , Pichia trehalophila , Pichia met 
hanolica, Pichia angttsta. Hansenulla polymorpha ^fflj^a $F*b< 
& 0gataea miimta "g3&<g)o 
[0 0 7 4] 

[0 0 7 5] 

H iC a - V > 7 2/ ;V h 9 > * 7 3i 9 - if ^ 7 $ U - T* & £ KTBtft?* * 

[0 0 7 6] 

»-»iiw»«>*»3Sii*ic Affl* w * i <fc < , ^ • £.m*fi$z-kL& 

[0 0 7 7] 

1-2 mimM ^m^mm^mmm<D^m.m 



m$E#2 003-304 1.5 5 



20 0 2-1 2 7 67 7 W 

©juicer. dr^/s;#^*ef?*)ns©T?, ttfc^MWii&sfcs^vrt^Ktfr 
er, dr^/»;#i^^»s^:*3Bi5i # ua*^ Kifc^ae^^XK^n-ea&s^ 

[0 0 7 8] 

(GnT-I, GnT-II, GnT-III, GnT-IV, GnT-V), 
>*7x^--t?(GalT), 73j/;i/h7>^7x7-€ (FucT) *©»£?■?•> i^* 
9 VTt?- K#M#3t^^l¥^ bt UDP-GlcNAc Transporter, UDP-Gal Transp 
orter *£<D3kB*ifim\f fcftS- Zinfe »«?La ft ^©Jt^Sr-^ttL/ 

[0 0 7 9] 

±IB© rnifLMS«l^©^^^^J ^ ±IB©l«*fett2«£U:©» 
[0 0 8 0] 



3 5 
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#AK:'3v^Ttt!e'ft*jii*a»a*>f^ (yip*^) ****-fcJ5^Mrtis 

«*»»3»^n *e aox i ^oymmtm-fn £4#JcRfe3 

m&K&mm^u*- m&*zmj<-r 



[0 0 8 1] 

TU W1UWIW£***A^>y-:*S«« (Man 5 GlcNAc 2 ) , BASK 
« (GlcNAcMan 5 GlcNAc 2 ), (Gal 2 GlcNAc 2 MangGlcHAc 2 «W fcW-<DAs 

[0 0 8 2] 

if II. GnT-II, GalT , UDP-GlcNAc Transporter, UDP-Gal Transporters-^ 
) fc#A-r*ifcK:J:y, -^m^M^ (Gal 2 GlcNAc 2 Man 2 GlcNAc 2 ) ££M 

[0 0 8 3] 

2 :fc$§qgtCfeVt£Ogataea miniitag)£»a]iH&-y > _ 

it. 



3 6 
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isht% -mmm resworn****** ****** m 

[0 0 8 4] 

aea minutatCfe^aMS 3- P» £ % CP 

»^3EJM5&3fc2£A* (fllitliMolecalar Cloning, A Laboratory manual, ^11 
IK, Sambrooke>S, Cold Spring Harbor Laboratory Press, 1989 ; Current Pro 
tocols in Molecuklar Biology, John Wiley & Sons (1987-1997)) *«V^* 
AT!M*B***U «*.tf2~10«, #*b<l*2~5«, *»J#*b< 

li2~3M^3^ I *i*^- 
[0 0 8 5] 

3 

3 7 ffiSE# 2003-304155 



#2 002—127677 



#lft^^m#£>Mtte. -JttfiNM* (Molecular Cloning (1989), Methods i 
n Enzymo logy 194(1991)) ICbfe^oT^-®^ «fc »J fr&^f ADNAfcfftffiU @ 
6<j5t^&MSU-r-5Zli:tCj: y5r|g7?^€>c JliSJCfcV^ Ogataea mimita ;frg> 
<Z)#V ADNA©fSffili, Cryer f>(D^ (Methods in Cell Biology, 12 

, 39-44 (1975) ) feitfP. Phi lippsen (Methods Enzymol., 194, 169 

-182 (1991) ) CflfcoTfJfc^ 
[0 0 8 6] 

[0 0 8 7] 

Mx.liPCR^ (PCR Technology. Henry A. Erlich, A 
tockton press (1989)) lC«fc oT^^i £ PCR^l -f>tfhn 

On vitro ) ^DNA0D#^Ht>i £-£0>^c<Z)|i}$g<Z>-fe>;*. • 7>^"fe >*:79>f 
WHMSDNAjKU *9-l£> DNAifi|ii/X5 i ^^©*I*-a't>^:?:«V% > r^2~ 

>f^--£bT25~30mer<7)^l:fc$|DNA£ > »S4: bt^ ^ ADNA&M V^£o iff til 

[0 0 8 8] 

a^©DNAIB^J©^^«M^©^& HA.tf^^^rS/tt (Sanger et al. 
, Proc. Natl. Acad. Sci., USA, 74, 5463-5467 (1977)) ^iCi: »J?ffc3 

s z. t. ic «fc o x %mBfcftte vn#s d 

[0 0 8 9] 

dm®**. w3Mmmt%tt& #n*.w:*»«<z>»-^ 7;i/#v/sDs&i:x 



ffiIE4$ 2 0 0 3-3 



^# 200 2-127677 W 
# y - /I/tfcltt iC <fc § DNAtt ffi, 35 RNase&3& PEGtfcJRSsfe if IC <fc »J DNA £ *MRT? 
[0 0 9 0] 

MmKzmfr&Ajt-Mte^MApa ^99- &«£k:#a b x _tsB^# <om&^ 

o 

[0 0 9 1] 

ftffli8B£ IC <fc o T S£&#:DNA 5: Mtt bTWtffcfcS^fcfcJioTfctirtBTf&S 

„ -©^vA^ti^^^^-iibT^, Mm^o^e^^-f^y-is^m^ 

[0 0 9 2] 

9 n - ><D.m$i\** jtiHjt^^-f-/^ y s^ate^KKftwos^is: 

Sti^^zfU-zfteft^X^.n — — - #>f S/a -7*7-9 • A 

>f^y #-fi?- 2/ a >tt«*ICJ:-y»KU :7a-^tC/Bv^ 
tH»3t'63fT'ICW*©HI?!Itt* Ogataea minuta fr £3f ggbfe^ffiSa 3 
St^CDT ^ ^miB^JtC^t-S^y =T5C * Ogataea miimta 

©gg-fe^DMA&^Mili-SPCRtC ± yffi2*SDNA»rtf &4#S»IC#*IU 
£#ffi3fc5„ *feflfc«© MS Ft-&«te^£GenBankfc£?tf)DNA-5 :i --# 



3 9 
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K — X, SWISS-PR0T&£©SB-5 £ --# y < — »J&3tb, la^J&A^U BLAST 
^GDsfc^BSJ-toSt^n^-k, GENETYX (V 7 h tfxTBHfc) . DNAsis (05£ 

*U ^ # l/rfr^ 1 K£-£-E£b, Ogataea miimta ff)^-fe&DNA£^g? £ "f £PCRtC <fc 
yDNAm#£#M&Citi|iiU #-S3il^ffi^§o ft&lirfftbfc^ U 5? * l/;f 
^K&yn->^bTmv^%£VN 0 &»B3W-.&&^3 *l£ *<Dm*. 

[0 0 9 3] 

#3&BJ!IC£V^ WtfftMte*G>ffi.m*. Rothste in, Methods Enzymol., 101, 

202-211 (i983)Kfflmzn&^mzm*mzm.^Tft^nz>a mi^m^t, ±m 
^^xn^^tc-mmmm^m^^^^^m^^^ *zKmm& 

Mm*? - # -m^DNAfcif A b xmWm&*<b±ffi l B £ TW©HK:Ili^- 

_ v K>f „ ^ $ ft feDNA#^#: b> mzz. <Dwm.fa *mnmmz.m 

1 -D&mm^-%-*^Z>Z.£^ : &Z>fi { > URA3jjfe?- £flJI9 b ura37£ 
[0 0 9 4] 

Sm#^^^ofeURA3*^?:^-rs^5X^ F&#ilb, :©IgWt^ 
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^©Sl^«5-7^n*abm (5-FOA) }CJ:y^^ri:^-e^S 0 ura3^ 
H«c»5-F0AlCWtt"e*y (Boeke et al., Mol. Gen. Genet., 197, 345-346 (1 
984); Boeke et al., Methods Enzymol . ,154, 165-174 (1987)) , URA3+^^ 

tot, SE^asJcjcyAae&jcai^atwi&ffofc. rAaM**#j 

[0 0 9 5] 

leu2^^» ade2^M> trpl ^Mfr fegtftuS, 
[0 0 9 6] 
[0 0 9 7] 
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^#2 0 0 2- 1 2 7 6 7 7 9 

^ mm * n e> r ^ % «r m t*& s 0 

[0 0 9 8] 

^iCbT^^X^ K (Ito et al., Agric.Biol.Chem. ,48,34 
1 (1984)) fe§VMi«^^lCDNA^MWlC#A-r§^> -fUhzf^Xh 
& (Greggh et al., Mol. Cell. Biol. ,5,3376 (1985)) , ^5:IffiT't5 (Becke 
r and Guarente, Methods Enzymol., 194, 182-187 (1991)) 0 #2£!£(Z>3£3I^ 
* # - &?ii$£&fltDNAlCM*3&;fc ft, ^Jt &C##£ i£S Z. t. #ffi3fc& = 
[0 0 9 9] 

7 mmmfc^&ftM 

Zir-ev^^ r^Qjt'B^J fS^^^&S^^T'&y, Ogataea mi 

-7in>I^> iLi,iL2^<Z)#a-f>^-n-<^>5t^^ aiUxnTjfx^ 
> (epo) SCH&^nn--0MH^ (g-csf) mm^o&mvj h^-f 

V ^ & -5 I C J; o T # & ft S % <D T* =fo «fc V n a 
[0 10 0] 
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*i«J»K:a*Ab£mSft"tv^#, ££4£&£©;Tei?9®##v^ <fco 

T ^ ^ & <5D BMB & JSflllT? S -5 *lT V * S . b b # b 

^Knt^>35fc< i: ! feNa««««2^m, #^©s«Ki#insnfe«iii&*tT?*y. 
£g $ ti & & esui© £ b t JWM *r s kikmi© m%mm<t w 

[0 10 1] 

CCJStt©*V\ttflt©ffl«tS*i«*#a#lTV^* (PCT/JP00/02260) „ r<Z)a-l,6^ 

n-^o^inicBBto&ate-T-^bTo-l^^nS/^/h^v^^x^-^Jt^ ( 
FUT8) tffci&ftTv^tf, KE3t^ttl>*<mftK:ira»K:#*b, *»*ffitt«: 
fc&bfeUMB, *fcW:A»»lc|lEa^«:**bfeJW«l&Mv^asv^»y, #Efcb 

^>X7x^-if3t^ (FUT8) =fo#£bTV^V>©7?, A^£fr&it^ii&^& 

[0 10 2] 

<Dffiik<D^&mfc^^X<Dm&l*te£. faZte^o Fab, ScFv& £©#£#»?#«:#!£ 
#S$tfc:##f <&Fcflg««:#bTv>fcv>fc«>, MM©Mffiftt*$)S^ 

4 3 ffifE4# 2 0 0 3-3 
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{&&&m&mmm& (adcc) , mft{&&&mmwmm& (cdo &^s-r, em 

afcbTCDJfflffl^WRSflTV^*. iWl4M©^7-f F (S-S) £? 

£fcSec63, BiP/KAR2. Pro 

tein Disulfide IsomeraseGD^H^-Y^n XD^AiC <k t)Wlifeffi%iifcifc%lS&M 
[0103] 

£&^©ya^T-i£K:J:oT#§?3*i£^£#&£a J; e> &t§-§\ Sift* 
[0 10 4] 

r - -em®. & ia*i"* £ e> 3&ifiMii*a#«ifcw £ *it v ^ . b ^ b & 3. <D^m 

[0 10 5] 

Saccharomyces cerevisiae , Pichia pastor is > Candida boidiniU C 33 V^tT'D 
. StlTV^ (#^6-506117, Weis,H.M.^ FEBS Lett., 377, 451(1995), Ino 



ffilEff 2 0 0 3 -3 



0#2OO 2-1 2 7 6 7 7 9 

ue, K. Plant Cell Physiol. , 38(3), 366(1997), #112000-78978) „ 
[0106] 

^tlPEP^-fe-?, PRBlifrK^RCcfcoTH- K£*lTV^„ Bg& Saccharomyces ce 
rev is iae <Z)ftfB% SC^tug, zfWr^±-MkMzfXl7-^ ^-ifBteg^S^* 
;i/##>>^^^~^Y^if©StfCD^n^r-if $r^'ffi-ftif^ (vandenHazel, H 
. B. YEAST, 12, 1(1996)) „ 
[0.10 7] 

#3&t$!lC iS^nfT- *BT b fcPEP4 jjfe?- ft ^ Qgataea minuta^ £ 
PEP4PRBl&fc-?ftgc 0gataea minuta*^ V^ig^#T-W£#fc 

[0 10 8] 

o 

[0 10 9] 

IS^I^n^ — M^-^ Ogataea minuta 07-fl/3-M^i/^-f (A 
OX^^i^n^-*-, Qgataea minuta ©t?t Kn^^Tt h> 
(DAS^&^-^n^-*-, Qgataea minuta CD :?BftBtekift&3S (FDH) Mfe^-^ 

[0 110] 

itt^nt-f-fcttH Qgataea minuta £> ^ U iz;i/T K~3- 
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VymWWMBm (gapdh) art^f-^n^-*-* Ogataea minuta <z>***** 

Ui2D 3r^-if (PGK) i^O^-^-ft^W&W. 
[0 111] 

[0 112] 

gataea minuta ff^-T S 7^ (AOX) 

>y h it y v t ^r;i/f t f-3- y vfit^iii (gapdh) mm*<D&mmm& 

^KfciMWfc&fBHU M@»^S^S^fc^> Ogataea ■inutaffi3fe<P3tfe 

(aox) Jte^ft^^n^-*-. v**M3te? 
[0 113] 

8-1 Uox) ja&^?a-~>^ 

^0~~>^S:lTe>o *©ffi»*mi:b-Ctt v ##* «*.HC 0gataea minuta IFO 
[0 114] 

8-2 ^D^-^-m Z-S.%-9-ffl&to%m. 



4 6 
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[0 115] 
[0 116] 

B8HH» 7 9 ic :/n ^ - # &-£fcBS8U IB^j## 80ic^-^^~^- 

[0 117] 

&*s> Mmmmv&m** temomimmmAm <«*.tfssB£*fc©TAiARA l 

A PGR in vitro Mutagenesis kitZm^ttW J: U ff3 ^ Htfm&Zo * 
m*vh ®iM©^nJ'-^i>xMfU-J'a>^f b) &ffiv>T, PC 

[0 118] . 

8-3 SSaa^gg-iPttgjB 
fclSfH©^***-^ AOX^n^e-*-, MMBtSt-K^ A0X#-^*- 

|BpBR*3W,-pDC*3K, 7*/l/-^ f 'J ^ h^O^J!I^7X 5 F^* #-#M 

^-jjy-.jj^^^x, ±M©g-418, A-f ynv>f v >*©tt£4MMH£3tfc 

[0 119] 



4 7 
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#I£LTteu Saccharomyces cerevisiae ftjffc a -Ig^gMP- (aMF) <3!>:$H&£/^ 
^-;i/SB^L Saccharomyces cerevisiae fi5fe-f > -if ( SUC2 ) <Z):$H&*/^ 

[0 12 0] 
[0 12 1] 

8-4 3&5S^? z-(D%m 

[0 12 2] 
[0 12 3] 



4 8 
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9 m%Mmm*M3^>^M8MvMM 



flRb, #« , rsz:i:K:J:y#6>*i*. 
[0 12.4] 

(Sherman, Methods Enzymol., 194, 3-57 (1991)) . 
[0 12 5] 

* # y _ frmm^u % - # - & m v * fc^JB* * * - k: «fc y nast^? 
fr-Dm^i^Gtzmmm 1 t% 1 ottsft^ 

[0 12 6] 

i&^iu 3€lc*&Mic<fc U#^tf^ ^ y, \yHr^ F^tf>$t*^#i^ 



4 9 
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nm& (0.67%#«nbn>?f>^~X. 1%S#X**, 2*%^^b>, 0.5%^ 
# , BYPM^flS (0.67%^#~hD^>^~^> 1 %Bn^*rX, 2%^ 

•fYy, 0.5%*#./-;K 0.1MU ymmmmv^.O) . BMJgifc (0.67»©zih 

[0 12 7] 

-%m$,®^ -?u ^ - # - & m v^ * # - ic * y mm^m* 

[0 12 8] 
[0 12 9] 

iftm 7i/>f^i^x, *7>h>#?u ^jft^^-fif-, ^^'^ 
arts. a»©ae^»^m^©^»&«i«9t"«fe*K:ya^r-^fR«!&M 



5 o 
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&»J&bT#ltrS> ifcJRSU DEAEiZ 770-^^ Qt77Q-^U^S« 

) moi'Vyzm^fc.WiJJry&Wk? n? t*^7-f -ffi, 7*W77n-x 

«&JBV*fey/l/53ttiU His Bindl>^> (Novagen*±SS) & 

, ProteinAi2 7r n-*, Blue-fe 770-7*^ }£(DffiffiMf&VlkM&M&1£i'& b & 

07b^77^-i, ^ffl^07^77^-7D7b7*-^^>!?U 
[0 13 0] 
[0131] 



Etc J: y^lSZl iKZJT'g » 
[0 13 2] 

#T*^UTfe-5o Ac; Accl % Ap; Apal % Bl; Ball. Bm; BamHI. Bg; Bglll, CI; 
Glal, Rl; EcoRI, RV; EcoRV, TI; EcoT22I. He; Hindi. Hd; Hindlll. Kp; Kp 
nl. Nd; Ndel, Nh; Nhel. Nt; NotI % Ps; PstI, Sc; SacU Si; Sail, Sm; Smal 



5 1 
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, Sp; Spel, Sh; SphK St; Styl, Xb; Xbal. £J:tfXh; Xhon?&£ 0 
[0133] 

#<©*^:/&*tNB®#&*. ^© <t e> & ^ zfi$x %&td VP 

^©NMR©"?-* (133) (P. A. J. Goring, Advanced in Carbohydrate Che 
mistry and Biochemistry, Vol. 23 , 367-417 (1968)) £ »J, . a-l,2T> ^ S/ F 
^■a-ica^§4.3ppm#^(DS/^;VS:iilbfefcf-^ fcbttU froa-1,3 
V> 7 i/ K^{Cffi^^S4.4ppm#afiCJDi/^^S:^$-r, ^tf>flB4.5ppm£*_b<7> 
S/^;l/?:^$^v^Wa^C3aibfe^©l^m«:^v^ > JEIC^^J: DffilB&JV © 
t > y :/n <5M > A*NHB^«!M&ffiffi i«-i,2-7>;^ #—em<t. HPLC 

ndida succihila IFO 1911^. Ogataea minuta IF010746$c£^M bfc. |^B#IC 
flre/n^»^«tr rv. 1 .ayy 7 >V KM-^^^j-^ Saccharomyce s cerevisiae, 
^t&^©NMR<3D^-^T*4.5ppmJBA±lCtf--^$:^t-^^^n bn7f«t'$)5C 
and i da boidinii ATCC48180$c£2tiS£ btM IC^bfe. 
[0 13 4] 

±ffl«*fe& *tt YPW3J650 ml$:500 ml^n^* 3&CA*K 30 o CT?24~4 8 

misu&au e^^M^ntcfcoTrnto. io mi^ioo mtJLym-i'b u 

(pH 7.0) tcWWU *-b^l/-^tf»*ei2i °C, mnAltftL^. 

i^iu, ji»«:Bcy, %e>— sio mi©7K&j&n;tTPiiti&c;&ti 

^ S^Ib> _t?it£il#>£: 0 £ft&m$t£-£*>-&T. 3^A©x# y-;vtfnc 

tiinbfeo £C&B6<Dffi«4&&««&3'efc. ^tl&n>^^1U>A (ConA) 
*7AMM (0.15 Htftth'JfA, 0.5 mM^bA;VS/^A&^tf0.1 M U 



5 2 
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Vlth'J9Aig«lll (PH 7.2)) Kmffih. ConA-7#n-:**5A (0.6 x 2 
cm, *-*>3-JKU-$/a>tt») fc#U ConAA9Am««f«^«s»«> 0. 

y >mc-3, o-4, c-6fi«^S!i)^fi® a -d-v> ; -xmm*2ms 

(Peat et ai., J. Chem. Soc. , 29 (1961)) . 
[0 13 5] 

htc $: ioo m i ©n- ^ u n - wmmmm. (0.5% sd 

S, 0.35% 2-*;U#>'*bX#>'-;V£-#tf0.1 M Tris-HCl««*(pH8.0)) K&B 
b> 5^^#^SS:bfe 0 ilttlim 50/il©7.5% Nonidet P-40> 138 
A1OH20, 12/tt l(DN-g lycos idase F (/^- U >#-*±iS) ^rirtlx, 37°C , 16B£ 
Wlbfc. BioRad AG501-X8#^ i*-£HM^ ^*<£> 7 x J -ft : 9 U U ftfr 

A (1:1) *AliL*b<tW»bT, #WStt*9fc9Ea**:Bfcau IMUWA2: 

b£o 

[0 13 6] 

fcflsfefffcofc. «#il©*y^UVy»»| (552 mg 

<D2-T$.J tfU *?>£200/*l CD»SHC»jWbfc) *§*b, 90X3, 60# 

jllbf:, SStt'Iim 140 til <Z>m.7Wm (200 mgtf)tf?^> ■ V*** 

80^Sbfe o HJS«» T5> i e=-7*&200iBlil!*.fclk £ e^c^Slc&S J:? 
K.7*J-Jl : #nn*/l/i* (1:1) «b<S»bTPAflS:*-y =f*«:* 

tfTKM&HiKbfeo rfi&7ia»yjgu ^s/s©2-r^y tryy^Sr^bfe 
. ±» jcovNT0.22ium cd? >f -*esti&u PAflsa-y sfiBisilsai: bfco 

[0 13 7] 

#&*lfc«t^£AspergUlus saitoi a-l,2-V> J (£ft^X!£iig) 
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5Sj^£> : TSK-Gel Amido-80 (4.6 x 250 mm, jfCV— SS) 
: 40^ 
:1ml 

A: 2 0 0 mHit h U Xf;V7 ^ > P H7.0+ 6 5%yi2 h~hU;V 
B:2 0 0 mMit h U ;V7 ^ > p H7.0+ 3 0%TiZ 
0# A=100% 50#A=0%CDt£3$a^JSfi 

: 320nm 

: 400nm 
[0 13 8] 

-e(Z)M^5:04lC^-r o ^OD^m, Ogataea minuta, &t>*Candida siicciphila 
gj^NM^M^tea-l^-^W S/#-i£#t3llC<fcoT, Man5% b < »Man6© 

Jp.fe£^©#^fc^£w£#;b2M.K 0CHim^©^^fci: a-i,2-v> y */# 

— if^^tC «fc ot, Saccharomyces cerevisiae tc 3 & ochl , mnnl, mnn4 ^^B^ 

(Dmmmmm (Mans^mt*) ©wa^tB-e^sii^&tifeo Candida 

Miz*-i,2-?y J */ KM-^T'fcv^-y h#^bTV^%cD£#*.£>*i£:= * 

frnvKn-^/^bt <Z) Saccharomyces cerevisiae tco V>T t)^ v <gg)!ii^^ 
#bfc#, mttMNN13t^Ct)#«tCi:Sa-l , 3 V> ^ -^0#*DIC 

[0 13 9] 

CUSSM 2 ] Ogataea minutacp f U -fe g 7^ftl F-3- U ^gg-^tl KP^t 
-if (GAP) «tfe^(P?P~-> 
Ogataea minuta IF010746**J: »J GAP31fi^©«t#, *<Btt3£K#I$fe5£«:fX 

(2-1) ^n-^©^ 
Saccharomyces cerevisiae (GenBank^^## ; P00359) &t>* Pichia pastor is 
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(GenBank^#-^ ; Q92263) Sf&GD U "fed Y K-3- U ^Mfc^li Kn^t 
- if $ *l T V * 5 T 3 y mSB^J 

AYMFKYDSTHG (@B#I## 1 ) 
DGPSHKDWRGG (]S3^J##2) 

PGP5; 5'- GCNTAYATGTTYAARTAYGAYWSNACNCAYGG -3' (ffi#J## 3 ) 
PGP3; 5' - CGNGCNCKCCARTGYTTRTGNSWNGGNCCRTC -3' GK#l##4) 

^94" T-PGP5&T ^ /«ffi^AYMFKYDSTHGfc#jE U :/9>f T-PGP3tty ^ 
7 ^SS^JDGPSHKDWRGGlC^f & %Mffim<bWfcWW^WZ & & . 
[0 14 0] 

YPD*gi& (0-g:X^Xl%, ^b>2%. ^3-^2%, PH6.0) X*fe%M$> 
-g^bfc Ogataea mi nut a IFO10746$;<Z>g#; J: »J . flMt^T U (Methods i 

n yeast genetics. (1986) Cold Spring Harbor Laboratory, Cols Spring Harbo 
r, New York.) }C & o X m&foMk £ Mm b tc . 
[0 14 1] 

#g>*lfc Ogataea minuta IF010746^<D$£-fe#:DNA££|§ff£: U :7^V-PGP5 
, PGP3&;§V^ Ex TaqtfU * 9-1? (^@j£*±)&C £SPCR ( (94X3 7*30©, 50 
T37*13\ 72X)-e455pj>) X25-9--f ^;i/) £?Tofc. ifipg^ tlfc^j0.5kb(Z)DNA»T^ 
T0P0 TA Cloning Kit (>f > tf b n Px. >*±) %m^T?U- — y>f 
bfc„ #£>*lfc?n->£ »J ^"^^^ FDNA&#HU BigDye terminator cycle 

sequencing FS Ready Reaction Kit (T^9-f KA-f^^^rAXtt) £MV^T 
&*B!#I%:ftJSbfe. ^7^5 K g>M ADNAffi # tC Saccharomyces cerevisiae & 
ff Pichia pastor is ftjfeQGAPjgfc^g) T ^ ^ jftg^q fcjgV^attfe^ 7 * 
BB^J&n- F*-£|««^#^*S*n->&jBlfebfe. 0.5kb©#ADNAWrtf « 
, ^^^^ F$:EcoRi-e^J®rb. 7^D-xtMt, ©JKbfc. 
[0 14 2] 

(2-2) ^4ZT^V -<DW$L. &X$X?V--ytf 

Ogataea minuta IF010746«5CDSfe^DNAS:a^ <0«ff»»*7?flJWf bv 0.8%7# 
n-^^;HMi?:fiofc D #g|bfcDNA&Hybond N+^-f n >^1^>(T 
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^#2 0 0 2-1 2 7 6 7 7 9 

-?isvM±)Kb^yx7T-hf^ mmm (2-1) mbtnt.mhmft***'? 

>77^'J^f-S/ai'^ofe. ;W^'J^^-i/a>^ (Mo 
lecular cloning 2nd edn., ed.Sambrook, J., et al. f Gold Spring Harbor La 
boratory U.S. A., 1989) iC#£o T^To fc. ^tf>MJH> #&6kb<Z)HindIII-EcoRV®T# 

Qgataea minnta (pgS&#;DNA&HindIII fcEcoRY7?-9J 
WfU T#n-.*««WMk 6kb#3e©DNA|»f^&^*(»&BrJRUfc. EJRbfc 
mmft fcHindll I fcHincII*eflJWr b fcpUC118£ V>f ^~ ^ a > b Hanahan 
(Gene, 10, 63 (1980)) T?*J^DH5a$HC?£Wjf£$!bT, ^ U - 

[0143] 

mooo ? n - > 5: ttfK&©DNAir>7 £ 7 n - ^ £ b n n =. - /\ <i -f U # >f if - 
[0 14 4] 

(2-3) ^.wmn^ 

-f'^XS. KpOMGPl (®5)CDHindIII-BamHHl^?:double-stranded Nested Dele 
tion Kit (77^S/Tt) &MV^**^#;&tf:79^V-tf 

[0 14 5] 

fB^J##5-<DifegSB#!lCfcfc, 1492»B*»6*ft*y, 2502#@-£jf&bSi011&S 

y7l/-A^6>fH5tSn*r^^KB!?!l 6 )■ Saccharomyces cere 

visiae &t flPichia pastor is SjfeO^'J tDr/I/ft K-3- 'J>iftFny 
if fcOffiHttfcWSfcfcrS, **l-£*l77%, 81%©T^ /SMN*— T?*o 

[0 14 6] 
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2-2|a*©P0MGPl^e>3.2kb<DHindIII-BamHIfT^r^M^> pBluscript II SK-<Z> 
HindlllHJamHI^CSAbfc. #S*fc^X* FftpOMGP2fc**bfe (05) . 
pOMGP2fr & SkbODHindl II-Kpnl^^ Sr#Ht U EcoRlH|S& b fcpUCl 
9(DHindIII-KpnI^ l C#Abfc 0 #&ftfe*»** FtpOKPa***^ (BP) 
. GAP«^^n^-^-t^-^*-^-^®^ lcSalU EcoT22lS^?:#Ai- 
SfcfttC, y^>f -GTTTGAATTCACTCAATTAAGATAGAGAAATAGAATACAAAGTCGACAA 
AAAATGCATGTGGATAGATGACCAATGGCCTCTTTAAGTAAACATTTCGTTTTGAATATATTTG-3' (SB 
*9##9) il 5' -TTTTTACTAGTACGGTACCGCTCGAATCGACACAGGAG-3' dB#J## 1 0 
) fc*)*bfc. P 0MGP2^Mi:bfePCR ( (94T5T?3 

0* 72^T*45#) 9 Zft-otc. if*i$ nfc^0.6kb(Z)D 

HAWtffcWKU TOPO TA Cloning KitftHWt* H-=.3/*bfc. 0.6kb(Z)f?A 
DNA®T^^EcoRI-KpnIii^^bT#llb. pOMGPSOEcoRI -Kpnl^lC^Abfeo « 
b^fc^^ K&P0MGP4 (05) il**bfc. pOKGP4ttSalI-EcoT22IWIC** 

»-ft?.ft#Ab#*GAP3t«^n*-*-, -KM***** 

h£;£bTV^ = . 
[0 14 7] 

[g|J£«4) G418M#a^ ^^-^-fe^ h<o«as 

«fe«*G418Wtt3WKIC **»«R«ft«5 fe»ICG418ittHM» (75 >> f 

Kft«*bfe. |dfc«3T?«MibfepOMGP4©SalI-EcoT22IIBIK:, ^9**KpTC4K 
( T V^^A7T^^r^)^e>XhoI-PstI^^bT:#m^tlSl.lkb©G418 

Wtt*«*fc#Abfc. #6*ifc^9^5 KtfepOMWRii:*45bfe. 
[0 14 8] 

(£ tt fl 5 ] n g ataea ■ iimta<P*P*s;>-5' -'r f^W (URA3) 

5 7 ffi|£# 2003-304155 
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Qgataea mi nut a IF010746^ j: U URA3jftfe^g>*fr#> &t> ,J £<Z)i&»B?!J&)e& 

(5-D 7n-y<Z)tf^ 

Saccharomyces cerevisiae (GenBank^^#-^ ; K02207) fct^ Pichia pas tor is 
(GenBank^### ; AF321098) &$k<D7tU * S?>-5* -U >!«BlRiMPS*T*«#3 

GPYICLVKTHID (@B^J## 11) 
GRGLFGKGRDP (fB?!l## 12) 

PUR5; 5'- GGNCCNTAYATHTGYYTNGTNAARACNCAYATHGA -3' (@B^!I#^ 1 3) 
PUR3; 5' - GGRTCNCKNCCYTTNCCRAANARNGCNCKNCC -3* (1B?U## 1 4 ) 

7^>f T-PUR5»7^ y^BB^JGPYICLVKTHIDJC^b. V-PUR3«T ^ 

J MIS^JGRGLFGKGRDPKl^f^i- *«MBW & « - 

[0 14 9] 

Qgataea m inula IF010746«©S£&#DNA£#|§ff £ b. ^-fV-PUR5. PUR3& 
J^T, PGR ( (94°C^30#, 5<rcT*l*h 72r;T?30#) X25i^-f^;V) fcfTofc 
o ^i|@£*lfc^0.6kb<Z)DNA®T# TOPO TA Cloning KitfcMVAT^O- 

fe 0 r^X^ R <D j% ADNA ®? EC Saccharomyces cerevisiae &tF Pichia pastor is 

ADNA®T#&, F^EcoRIT^J^Tb, y#n-*m^,$<lfr^ IBJ&bfe. 

[0 15 0] 

(5-2) 7-f^7'J WX^'J --y? 

Qgataea minuta IF010746«5<Bife6#DNA5:«* ©ftMBPfre-©^, ( 

5-D ^m^ntcmmn^^u-^tvxmmm (2-2) Kna*©*atK:fl!v>, 

WynJ-fV #Wi£-^3>&<f?&ofc. ^j4.5kb©HindIim^lC 
, 9>f "79 U — fe'fWbfco Qgataea minuta C[)^-fe#:DNA&HindIII"e-gj^f b> T 
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R fcHindl IIT"OTt b fepUC18 £ ^ -f >7* — > 3 > b *®SDH5 a ^fC^M 
[0151] 

&&6000 ? a - > £ fff&ODDNA^Ttf S^n-^Ufe3n--M^'J^f- 

X^ KpOMDRl&fit^'tS^D-^&aSEbfe. 
[0 15 2] 
(5-3) &3SfB#I&£ 
y^X^ FpOMDRl©NotI-HindIII«*(B98)©««B»0ft. K&ZttMMtXt? 

□ 

[0 15 3] 

gg#I##l 5<0«tl6ffijaJC», 1732#a*^^*y, 2529# a *e«Ft) 6-798*6 

>^7l/-^f>tS^nS7^ 7BWB#I (IB^J#-^16) ^Saccharomyces ce 
revisiae &t mchia pas^orisa&<Dtf n^>-5' -U >KBMRttV3K^®ffin 

t&i^fci:^5, ^ti-?ti82%. 75%<z>y^ y^^m— -efeofec 

.[0154] 

Ogataea mimita URA3jt^^^t^^g)#jg 
• rfyV h^(Rothstein R. , Methods Enzymol., 194 (1991), 
281)fcJ:tJ> Ogataea miimta URA3 jfrfc^-?$^{% £ fEgg b . 
(6-1) DRA33te^«*^^ # -©f^SS 

%WM (5-2) tClH^^^^X^ FpOMURl (®6) J; U 3kb<2NotI-KpnI®r#£#- 
1U pBluescript II SK-CONotl-Kpnl^lC^A b fe D ^5X5 F&NotlfcSty 

i-e^J®T^> t;i/77-f^-i/a>t53i:K: < I;ot, 

FpOMUMl (gJ6) £lft#b£: 0 !/9>fV-, 5' -ATGGAGAAAAAAACTAGTGGATATACCACC 
-3' (ffi#J#-# 17) , 5* -CTGAGAGGAAAAAGATATCTCAATAAACCC-3' dB?0## 1 
8) &JSVxT, FPHSG398 (SISJStt) bfcPCR ( (94°CT'30# 
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, 55T5T?ld, 72'CT*45#) feffV^ irn9A7x-3-/Hftt 

»W<0-« 0 fc. # & tlfeO . 4kb(D*§NiDNA^/t % Spel EcoRV^Bfr b fc 
* pOMMlCDSpel-RcoRV^Abfc. * K*pOMUM2fc**bfc 

Q 

[0 15 5] 

fll**yhft3tt©KpnlW^fcbT*»U p0fflJM2<BKpnItC#Abfc. fffetlfc 
y^X^ KfcpDOMUliUfr^bife. (IS6) o 
[0 15 6] 

(6-2) nwm 

(6-1) ^f^bfepDOOTlftSallTHDWU Ogataea aingta IF0107463E 
JC«*t/t^^«ICT*3»Rillbfc. WMMiTf- »30T3K:Tt&**U lOOmlCDYP 

mmmmhxzo'CKXMmmmm (od 600 -i.sws) c«8~i6*w** 

bfc. 1400 X g TJB^W©«iWM»ICJ:yMU *fc*ioo.i©**bfclMil 
*TflBU g|V^40.1<D**bfcl«l*-IflBffl6»^fc- **«0.1©LC7ty7 
T- (lOOmMLiCU 50mM *'J^'J>S^77- PH 7.5) ICjS^b, 30T5T! 
45£W«*bfc*„ 0.5«1CD1MOTT«:«WU S &K115#WS*bfc. *#bfc 
STM/tv^T- (270mM sucrose, 10«M Tris-HCl AWT- PH 7.5, ImM MgClg 
) 80mlT?m#bfc^ 320Ml©S™^y7T-K:S«bfe. m^/I^l-*^ 

MCA*, *S**fr («ffi : 1.0~1.5kv, ^; 200^800Q) ©«**/i/*ft 

imi©^bfeiMv;^h-;^^YPD^?:in^> jhtct? 

4~8BWWR»Wbfe. WMfc ^t400-1000nE/«l©6418t*trYPiaMR* 

tttcftttbfett. pri/-bftsoxjTf««bbT, »Jt*«#3ni-fc#fc. 

[0 15 7] 

ms&&*imM* n fc ^ * * Wt* fc » «T©:79>fr-fc*i*bfc 
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DU5 ; 5' -AGGAAGAAGAGGAGGAAGAGGAAGAAAC-3' (IS#!## 1 9 ) 
DUC5; 5' -CGATGCCATTGGGATATATCAACGGTGG-3' 0E#l#* 2 0 ) 
DD3; 5' -CCGTGTTTGAGTTTGTGAAAAACCAGGGC-3' 2 1 ) 

DUC3; 5' -TGTGGCGTGTTACGGTGAAAACCTGGCC-3' (SB^J#^2 2) 
[0 15 8] 

^K«SI«c^6)¥IKbfeSS##DNAS:»ffli:b, ^9>fV-DU5, DUC5&JgV>T 
, PCR ( (94°CT*30#, 6(TCT*l£\ 72 0 CT*1#) X2tt4 9JU) fc^Tofco H7KI 
StTJ^K:, K#DRASa[KUia»a**lfe***e»J*. l.lkbtf>iftf@DNAm# 

(5-F0A) KlWtt&aVTtfc&Btf&bfe. 5-F0AWffif*©3t#tt*tt« (M e 
thods Enzymol., 154 (1987), 164) lCBB«B©#*£*Ct£o fc„ 5-F0AWffi«©lft6 
#DNA&&«ffifcU y^>TV-DU5. DU3&J9V%fePCR ( (94*C T?30#, 6<PCT?1 
£\ 72°CT'3#) X25-9->f^;V) , ^-fV-DU5, DUC5&/B V^fcPCR ( (94°C-e3 

60-CT*l^> 72^-ei^) X25-9--T ^;b) , DU3 % DUC3fe/gV%fePCR ( (94°C 
T*SV®> 60^T*1^> 72TCT*1#) X251M*/!/) &??ofco ®7K.^"^^t) IC G 

£M*CWI3*tfctJfcfr&, ^"^-fV-DU5, DU3&»V\fePCR*»;2.6kb, >^-f 
T— DU5, DDC5fcfflV^fcPCRJ:Ul.lkK ^9-fV-DD3, DUC3&M V^PCR * U 1.0 
kb<3DiflPSDNA»T^r^mStlfeo ^#£0gataea mimita TKl-3«c (ura3A) £ 

[0 15 9] 

(HJfsM 7 ] Qgataea minutaff) ADE1 jftfe^-g) # P - — > £ 
Ogataea mi nut a IF010746«cJ: U ADEl3t«-?©*», •€-©&gEB#I&5t& 

(7-1) ^n-^<D#f& 
Saccharomyces cerevisiae (GenBank^^##M61209) R ^Candida maltosa ( 

GenBankg##-5§- ; M58322)fi^©ADEl5t^d ^ •mtf-e^#$4^TV^§T^ Smmm 
FVATDRISAYDVIM (IB^J## 2 3 ) 

6 1 M2 0 0 3-3 
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QDSYDKQFLRDWLT (IB^I## 2 4 ) 

PAD5; 5'- TTYGTNGCNACNGAYMGNATHWSNGCNTAYGAYGTNATHATG -3* (SJ3«# 2 5) 
PAD3; 5' - GTNARCCARTCNCKNARRAAYTGYTTRTCRTANSWRTCYTG-3' (@B#J##2 6) 

^^?-PM)5|j:r^ y^lB^JFVATDRISAYDVIMJC^J&U V-PAD3&T 
^ / ^IB^QDSYDKQFLRDWLTlC^lS't S«*"S!^I<Z)ffi»*©S^I^ & & - 
[0160] 

Qgataea minuta IF010746j%<Pggfe#DNAfe5gMfc: U >^-f V-PAD5, PAD3& 
EWC, PCR ( (941C 7*3030, 5<TC7?l3\ 72"C7?1#) X25if>f ?;i/) £*?ofc. 
0 Jfi|i^tlfe^0.7kb©DNAiT^rS:llIlKb> T0P0 TA Cloning KitfcJ^T^n- 

fee ^^^.^ KT <D jfl A DN A«t tC Sacchar omyces cer ev i s i ae & tft Cand i da maltosa 
[0 16 1] 

(7-2) ^>f^u-©#^ %.T$7st v --y? 

Qgataea minuta lF010746«;©lfe##DNAS:a^<D«Ilfi#iR7?^Wf b. ( 

7-1) 7?#&tifcDNAWijt€:^n-^i:bT*lK« (2-2) csa«©*SK:fl6v%, 
^lcADEime^#^-rsi:#^e>tife 0 «7?*©DNAtftf fc*n-->$rr 

9>f ^U-fcflMfcbfc. Qgataea minuta (P*£feflcDNA fcHindl 1 1 1. BamHI 
7!««tU 7#n-*«i!tiM»** 5kbf*5£©DNAWf^«:^^&lH^bfe. ©UK 
bfcDNA^&HindIIIi:BamHl7?ia^TbfepBluescript II SK-fc S/ 3 > 
bfc«, ^»«rDH5a«5K:mK««lbT, 9>f U -fcfl*J*bfe. 
[0 16 2] 
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X== KpOMADl£#i§t-£*n bfc, 
[0 16 3] 

(7-3) nufin^ft 

[0 16 4] 

BB*J#*2 7©*«IBWJCfc, 939#S^e>M*U> 1850«gT*»t)45012i6S 

^7l/-A^e>m^Stl^T^ ;M2#I (IB#J#-^2 8) ji Saccharomyces cere 
vis^&tfPichia pastor i s &jfeff) ADE1 £ CP ffi EHfe & fc £ ^ 3 , 

[0 16 5] 

Ogataea mintttag>ADEljft^^#^%0f^$g 
Ogataea minuta <DURA3jtfe^- & V - * - b fe^R^gltC «fc o T> ADElJtte^ 
&?»*bfc. ' 

(8-l)Aim*e^«****-©fNK 
®8lC^-r«fc C) iC> ADEl#^^©^70bp^^&URA3^^lCigmbfc^^ 

tSfc^Kl, ^3t^©ISf^tC^^«l3t i feURAS*^ - * - b T 
BV%fc. |8JSffif5K:lB««)URA^te4HR««:^i"«^9^5 KpOMURl^^ilb 

^9 >f V - 5* -CCCCGAGCTCAAAAAAAAGGTACCAATTTCAGCTCCGACGCCGGAGCCCACTACGCC 
TAC-3' (BB#I## 2 9), GGGAAGCTTCCCCAGTTGTACACCAATCTTGTCGACAG-3' (IB 
3Wf3 0) %ffiVNT> PCR ( (94°CT*30#. 50X3 72TCT»45f£) X20^^f 

**) fcffV*, UBA3fltSKte^<P -b»M«fe<t« 0 feo W6S*lfc#&0.8kb©DNA 
»?tf«:!B|]RU SacI^HindllltH^Tbfe^ P UG18©SacI-HindIIir4(C^Abfeo 
K©SacI-KpnI^K:pOIIURl^e)^llbfe3.3kb<Z)SacI-KpnI»T^r 

a>bk„ #6>*lfc:^*^ K&pOMUR2fcifr£bfc (B9) . p0MUR2£StyH3JHr 
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R0MUlfc4M&bfc. pR0MUlS:BglIIfcHindIin?flJWfl/T#&*l*4.3kb©DNAWf^r 



[0 16 6] 

>f V-Dadl-5 ; 5' -AAAAAGCGGCCGCTCCCGGTGTCCCGCAGAAATCTTTATGCGTAGTCTTG-3' 

3 1). Dadl-3 ; 5' -CCCCCGGATCGTTTTTTTTAAGCTTGTTGTACTCCTTCCATG 
CACTTCCGGTGATG-3' (IB?!I## 3 2) SriB^ fcPCR ( (94X: T?30#. 50°C T* l£\ 
72°C 1? ltfr) X 20-9- -Y^;V) . Zf^^^T- Dad2-5 ; 5' -TTTTGACCGCGTCAAGGATGCCTG 
AACAAGGCGAACACGACGAAAACATTTCCCCCGAG-3' . 3 3), Dad2-3 ; 5' -TTT 

TTGGGCCCACCTGGGTGAAGATTTGCCAGATCAAGTTCTCC-3' 3 4) &fl§V>j£:PCR 

( (94-CT?305pJ>. 50t3"ei^\ 72°C X2<HM'*/lO £#ofco i||fl|S*tfe 
-etl^tl^O.TkK lkb©DNA®T#$:IIIlKU >tl^tlNotII ilBamHU ^BamHIi: 
Apal^^rbfe,, #P,tifeNotI-BamHIi:BamHI-ApaI(DMDNA^T^rS:pBluescript I 
I SK-©NotI-Apair^lC#Abfco #e> tlfc^^X ^ F©BamHI-HindIII|^lCpROMU 
l^e>#Hb^4.3kbC[)BglII-Hindlll^S:#Abfe 0 #e>tife^^^^ KfcpDO 
MADl£ift£b£: (08) „ 
[0 1 67] 

(8-2) mnmm 

MWffl (8-1) X*m b tlfepDOMADl £ Apal £ NotlT'OT b T. MMM (6-2) T# 
ftfc Ogataea minuta TKl-3^ (ura3A) ICtt^NVl/X^T'^K^SISr^o feo ad 
ei^$:^-r^^Tf I ~>^^*r^m^©^'fe^^M^t'So iota 

DA5; 5' - GATGCTTGCGCCTTCAAGGACATACTCCTC-3' (BB#I##3 5) 
DA3; 5' - AAAAGTTCTTGCACAGCCTCAATATTGACC-3* dB#I## 3 6) 
D0U5; 5' -ATCGATTTGGAGTGTTTGTCCAGGTCCGGG-3' WJff 3 7) 
0^m«*^#-Hlbfc^#DNA%^Mi:b, ^>fV-DA5, D0U5£/gV>T 
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PCR ( (94T3T*305fiK 60 o C"ei3\ 72t^2#) X25i^-f^;i^) $:fiofc 0 010 

n^-S?>» (5-F0A) fcffffi&jg^tfe&SM&bfc. 5-F0AWf£«c©Sfe&{*DNA*:« 
§J[£U ^-fV-DA5, DA3^MVNfePCR ( (94°C T*30^ 60lCT*l£\ 72°CT*3 
X25-!M?;i/) &^ofc„ HlOJCxfrrJ^K:, URA33&te^ffft& b fcffifr g> 
, 2.9kb<0*t«DNAtf/r#&ffiS*lfc. Z.<Dura3A adel A Ogataea miniita TK 

[0 16 8] 

tMMWi Ogataea mimitaCpOCHljftfe^ff)? P~~>^ 
Qgataea mi nut a IF010746« «fc »J OCHim^©^#, Ktf?®ttttn8ftfe£& 

(9-1) ^n-^<z)#^ 

Saccharomyces cerevisiae (GenBank^^## ; P31755) R^ Pichia pastor is 
(#Hg¥9-3097) &&<&QCH1»^&4&T*4»#2 tlT V^T 5. J Wffiffl 
PQH(R) I (V) WQTWKV 3 8 ) 

WYARRIQFCQW 3 9 ) 

P0H5; 5'- CCNCARCRYRTHTGGCARAGNTGGAARGT -3* (ffl#J##4 0) 
P0H3; 5'- CCAYTGRCARAAYTGDATNCKNCKNGCRTAGCA -3' (IB?II##4 1) 

^■^^V-P0H5liT^y®IB^JPQH(R)I(V)WQTWKVlcM/Sb, :79>f ^-P0H3tt 
T ^ y ^SB^JWYARRIQFCQWtC^f^^ S Sft3£ffi*acD*BW«©!B?!lT? & 5 - 
[0 16 9] 

Ogataea mi nut a IF010746ffi<Pgfe&#DNA£ftgg[£ U :79>f^-P0H5, P0H3& 
MVaT, PCR ( (94X3 T*30©, 50'C^1^> 72'C7?30#) X251M fc^ofc 
o Jfi|(a$nfe^0.4kbCDDNAiT>Hr5:iafl5lb, TOPO TA Cloning Kit£M ^ n - 

feo ^^X^ R (Z) ADN A®T # EC Saccharomyces cerevisiae ^, tF Pichia pastor is 

fi5fe©ocHi^^%<z)r^ smmmn5^mm&*ft'DT$ jmmm*^- k 
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&EcoRi-efj$iu 7#n-*«^i&^ muvtco 

[0 17 0] 

(9-2) ^-f -BlX$7.>7V- — V>? 

Qgataea mi nut a IF010746*fc©S£&#DNA£3t* ©ftlRWi^-TOU ^Jg#I ( 
9-1) ^#£ft£DNA®T#&^n--^£bTllM#J (2-2) {CfB«tf>;£&iCfi£V^ 
iJ-if>/N-f #>fif-S/a>«:f?&ofc. ^5kb(DXbaIir^lC0GHl 

^^,j_£f^kfco Qgataea minttta caggfeffrDNAfeXbal^ffiff? U 7#U- 
5kb^j£©DNAWT^r€:^^&ia.JRbfc. ®JKLfcDNA$T#£XbaI 

[0 17 1] 

j^6000^n->$:BtfM©DNA^$:^ , n-^i:bfcnn---7N-r^U #V if- 

[0 17 2] 

(9-3) 

[0 17 3] 

f33?rj##4 2©mSSB^ItC», 508#B;fr 6>*&* y, 1812# B £ 1305& 

>^ 7 U-A^&ftl3feStl*r^ ^BfcSW (B?0t#4 3) £Saccharomyces ce 
revisiae &tE Pichia pastor is y J -^^^^OCHl^fe^^h (Pjg 

HttfcW^fcfc^S, ^tl^tl42%. 29%tf)7^ ;g|^t^oL #H¥9- 
3097lcM^StlfcPichia pastor is ffi&(P0CHl3tte?- £ © 7 ^ </3W>ffiBltt#29 
Pichia pastor i s a 5fe © 0CH1 jtfe^?- Sacchar omyces cerevisiae 
E&jfcOOCHljfie^ (a-l,67>;^h9>X7x7-f) ©^ffifc^S H 
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Sfrm^bnT^te^ y, #^9-3097C^$nfePichia pastor is 

a3feg)OCHiaSI5^^mgfl»tCOCHl3>fe?- (a-l,6V>7 ^h^^^^-i? 
) £n-FbTV^©fr£fe>a\ *fc*^ft«3ttJf|5JIS«l03ttfllK:ia*bfe0g 
ataea minata cPOCHljtfe^camfgfc^-r »Klo vytlCTrrgfeS. 
[0 17 4] 

CllifeflllO] Ogataea minataroOCHljftfe^flS^ffiCPfNig 

Qgataea minuta CDURAgjt^ & V-3» - b fc^Mfe&tC J:ot, OCHlJft^ 

(io-DocHi3te^«/<^ * -<M$m. 

0CH1 jtfc^-OifftO . 5kbg)Bal I-Smalfl^ feURAgafe^KHttHI b ^ X ^ KpDOM 
OCHl£#§gbfc (011) . OCTiate^*****;. Stftf^S//!/*******-** 
5 tC, £ fttt (8-1) ICia^ b fc*»Mt?©tmK:£*#»l o feURA35t 
^ & T ~ # - il b T J8 V > fc o 
[0 17 5] 

pOMOClj:y 4.4kbODNotI-XbaIfT>t Sr^flU pBluescript II SK-(DNotI-XbaI 
WKU*Abfc. KfcpOMOC2£ifri&bfc 0 P 0M0C2&AccI fcXholT? 

G3t^'bfeo pOMOC2&BalH0ISTU BamHI U £ 9>f S/ a V bfc„ # 

£>*lfc^X^ F£p0M0C2Bi:-<fr£b;k (HID - pOMOCS&SBal^JWfb, Hindlll 
U >#-£^>f>F— >3>b£o K£p0M0C3H£lfr:£bfc (®1 

1) o pOMOC2B©BamHI-HindIII^CHJfeM(8-DlCSa^bfepROMUl^e>#||bfe4. 
3kb©BglII-HindIII®T^?:^Abfe 0 #e>tlfe^^^^ K<DHindIII-ApaI|BNCpO 
M0C3H*»e>#«bfcl.5kb<OHindIII-ApaIWt^rS:#Abfe. #e>tlfe^^^^ K£ 

pDOMOCHl£ifr£b£. (011) o 
[0 17 6] 
(10-2) Jfr^MM 

MMm (10-1) £ tl fepDOMOCHl & Apal i; Not I "Ztym b T , HJfcM (6-2) T? # 
ktlfc Ogataea minuta TK1-3* (ura3A) , ^^M(8-2)^#^nfc0gataea 
minuta TK4-l$c (ura3A adelAlfc) Icm^^/^tfeWiRWfeff o fc. 

6 7 ffifE#2 0 0.3 -3 
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mm\tmmm (6-2) izmmo>^mKm c rff o fee 

[0 17 7] 

ocHi flfea a n tc z. h ft ang-r & fe a> j^rco^^-rv-^^bfe 

D03; 5' -CCATTGTCAGCTCCAATTCTTTGATAAACG-3' (Hl#!##4 4) 
D0U5; 5' -ATCGATTTCGAGTGTTTGTCCAGGTCCGGG-3' 0B#I## 3 7 ) 
D05; 5' -ACACTTCGGTAAGTTGCAAGAGAGATGGCC-3' 0E8I##4 5) 
D03-2; 5' -TGACCACGTTATTGAGATAATCAAACAGGG-3' (BJ#J##4 6) 
[0 1 7 8] 

^K«SI«^6#«Ufe!fe#i*DNAft«afcb, ^^-TV-D05. D0U5&^T 
, PCR ( (94t3 1*303^, 60°CT*1:£\ 72^CT?3#) X25iM # ;V) ftffofeo H12 
loaVri^tc, ^9X3 K^OOTijftK:j|B»a**ife«!**&a:. 2.4kbtf>i|fifiDNA|fT 
^MStife. MbfelftftYPWWS-ifjfeWJJkTf^ilbfc^' 5-7;v*n# 
n^2?>» (5-FOA) Cfft5:^til:Wtfe. 5-F0AWtt«c©ife^f|:DNAft» 
Mfcb, :79>fV-D03, D05ftMV*fcPCR ( (94°CT*30#> 6<TCT*13\ 72"C-e3 
*/!/) , ^9>fT-D05, D0C3-2ftmv^PCR ( (94*0 Tf3^, 6<TC 
72TCT*1#) X251M*/!/) ft^Tofeo ®12K3"t J: 3 tC> URASatlS^tf 
&&bfc#fcJ^e>> ^>f^-D03, D05ftmv^fcPCRJ;y2.4kb, :7^>f D 
0C3-2ftMV^fePCRJ:U0.8kb©*f»)NAW^r^lfcma*lfc. #£*lfcochlA ura3 
A ffi ft Qgataea minuta TK3-A$fc, ochlA ura3A adel A ffi ft Qgataea minuta TK 

5-3$c£#£tbfco 
[0 17 9] 

CUBMID Qgataea minuta QCHl3ftfe-?»?ft««c»g»g>IIHlB^JgV >^->gQ 
Qgataea minuta 0CHl%fc^3feWfcTK 3-A#fcfctf*©«MrC**TI l-3«c©«I 

■^^^^vaaK^fiiiflBftiWfftfTofc. pa^^-u dr«©»ii?tt*«s«i 

[0180] 

MBg b fe«l« ft Aspergi 1 lus saitoi q-l,2-^> J */#-l£ (£flS3*X3JMK) 
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PAtt* U :J!B * © iC J; o T ^^t* ZZLttf «TI§ & £ „ 

tfnTtbT* & 5 o HPLC(D^liJ^T<Ojl y § . 
[0 18 1] 

1) 73 K^J^AiCfc-Sif-f 

: TSK-Gel Amido-80 (4.6 x 250 mm, J^V— WO 

$633! :1ml 

: A: 2 0 0 mHgti h U x^75> pH7.0+ 6 5%7i2 h U ;V 
B: 2 0 0 mMii b U Xf ;VT5 > P H7.0+ 3 0 %7t b - h U ;V 

03- a=ioo% mftk=Q%<DWMMm*3m 

[0 18 2] 

2) mm^j^^K^&m^m^f 

33*7 k> : TSK-Gel 0DS8 OTM (4.6 x 250 mm, —W> 

: 50^ 
ffiM : 1.2m 1 

^m^# : 0.15%n-:f* J ~ i H/&^tfl00mM^T> i e~^ApH6.0 
[0 18 3] 

*©*SiK«:H13lCj3*i\ 73 K^^Alcj:§if-f>C^lcj:y, ««T»a>*TK 
l-3^lCO V%T «®13lC^i" J: e> CMan5 h h % CMan6&£/& b AOCHl^T? 

3^ttMan5££K:£f£bfco * fc3£*S#^ AlC * S^5t«?#Srff W rff 
m<DX*y#-F1&& (StSJt) ilit^bfc^m, TK l-3«c©Man6ttTffi#3i5£ 
1, Man5ttTflB*m*2©*i&&#*S«S«, -#TK 3Hti*©Man5ttTffi#3i55;2 

[0 18 4] 
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[ft 7] 

«Sfi3t1 
Manarl \ 

6 

Manar1 s 
3 6 

Manarl' Manj8l-4GlcNAcj8l-4GlcNAc 

3 

Manarl - 2Manar1 ' 



[0*1 8B] 
Manarl N 

6 

Manarl N 
3 6 

Man or 1 ' Man jS 1- 4 GlcNAc £ 1- 4 GlcNAc 

3 

Manarl y 

[0 18 6] 

JS!Lt©a&*J: *K ^#bfe3ft^»H^WiC0gataea minuta OGHlM^T'fe 
accharomyces cerevisiae tc 33 £ ocfrU mnnl, mnn4^ {C a -1 ,2-T > ^ 
[0 18 7] 

CHJ&W12) Ogataea minutaQ P ±± ±n jg A (PEP4) jjfe^g) 2 n Z = y 2- 
Ogataea minuta IF010746|fc «fc »J ^n^^-ifAJ^Stte^ 
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(12-1) ^D-^CD#^ 

Saccharomyces cerev i s i ae (GenBankj£$j#-Pj- ; M13358), Pichia angusta (Gen 
Bank^H-^- ; U67173)) &3fc(DPj^4T*^#£ *lT V>£ T ^ >^^SS^!I 
TNYLNAQY (BB#I## 4 7 ) 
KAYWEVKF (SB#J##4 8) 

PPA5; 5'- ACNAAYTAYYTNAAYGCNCARTA -3' (SS#1##4 9) 
PPA3; 5' - AAYTTNACYTCCCARTANGCYTT -3' (BB#J## 5 0 ) 

^ ^ >f V— PPA5 HT^ J @§ |SB#JTNYLNAQY KMlfeh* 7? 4 V-PPA3&T ^ ./Sfc 
K^KAYWEVKFJC^f *&aSHB8I<5D«*tfc<Z>W 3fl*T? & & . 
[0 18 8] 

Qgataea minuta IF010746ffi(Pg&fe#DNA££|M£ U :7^-fV-PPA5, PPA3& 
J5V^> PCR ( (94T3T?30#, 55TJT?l4h 72t:-ei^) fc^ofc 
. ^if§3ft£^0.6kb©DNA^#£[S&U T0P0 TA Cloning Kit& Jg # U - 

'fco y^X^ K(PjttADNA®T#tC Saccharomyces cerev is iae , Pichia angusta a 

5feg>PEP4aa^(py^ smmmhH$^flim&*&^>T $ smmm**- Ft- ««t 

HS^ttSi'D-^&aSibfe. 0.6kb(3D»ADNAm^«> ^^FfcEcoR 

[0 18 9] 
(12-2) 9>f ^V-©#J& U 

Qgataea minuta IF010746^©^#DNA$rS^r ©1WI8»3fcT*-WWr U HJfcM ( 

12-1) T*#£nfcDNA^t£^n->r£:bTH5feM (6-2) jcfla«©*ffiKfl£vx, 
iMf>/W :?U #>f1f-S/3>£f?&ofc„ f©^, *&6kb<BBa«HI»tf CPEP4 

>f^U-&f^J*bfe. Qgataea minata ^-feffiDNAfeBamHI^-flf ®tU T3fU-> 
XttftftlMk 6kb#a©DNA»r^r€:^^feiaJRbfc. HURbfeDNA^&BamHI 
*e«WfbfcpnC184l9>fy-2/a>bfe|ft, *»SIDH5o«;K:^K«filbT. 9>f 
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[0 19 0] 

^5000^n->?:ltfM©DNA®T^S:^'n--^^l/fe=inri--AW'^y 9<i if- 

KpOMPAi&#«f , r«^n->S38Stbfc. 
[0 19 1] 

(12-3) 

^9*5 KP0MPA1 <7)NdeI-XbaIfI^(Ml4)©^aSB^J?:, fcScSyRtt&tf 
[0 19 2] 

n$i** 5 i a>&ssaiK:tt, 49i#a^e>»*y, i72o#@-e^*)S 1233s 

y?7\/-2*frhmfe1*fr%>r^ JWMM (BE#F##5 2) £ Saccharomyces ce 
revisiae, Pichia angusta ft5fe(Z)PEP4£ CP ffiEgtt fcgg^fc £ d 5. ^*U^*l67% 

[0 19 3] 

CHIS#J13] Qgataea ■iimta<PPEP43^^fttfHSfe<PfEig 
Ogataea ■imrta CDURAffte^ T-* - t. L&MWmWkK&^T, PH^t^ 

(13-D ?E?AmB^-Wim^< * & -oftm 

mUlZjjkir <fc e> JC PEP4#^^<Z)^l.lkb(7)SmaI-XbaI|i^^URA3»^tC 
*»bfc:79;*5 FpDOMPAl&fERbfc. PEP4jte^Sf5fcJ:y> Stf*9 5/;i/ 

-#-tbTMV>fc„ ^#!I(12-2)K:|a«©PMt'g : ?'IB« : S:^*t*«^ , 9^^ K 
pOMPAlfcSaciqjIfo "ZJiy^Jtf-ismy. ClaI$J»r, t^75>f fl'-S' 3 > b 

[0 19 4] 

#e>*lfc:/9;*^ KfeSmalT'TOfU Hindi I ID > # - h ^ -f >!f- H >, Xba 

lT*wm. BgliiU >*-i:^>f^-i/a>bfco #e>tife^ 

K(3DBglII-HindIimc, £j£#J (8-1) ICSB^OpROMUl^ $>Mm bfc4.3k 
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b©BglII-HindIII®T^t#Abfeo mbnfc-J^X^ KS:pDOMPA12i#45bfe ( 
H14) o 

[0 19 5] 

(i3-2) T&gtmm 

mmw (13-D x*m e> *i ^pdompai & saci-c i ai x*-mm l x , mmm (10-2) t*# 

frlfe Ogataea mi nut a TK3-A|^ (ochlAura3A) , fctE Ogataea minuta TK5-3ffc ( 
ochlAura3A adelA^O icS^CA^X^-e^WISil^^o fe. 
[0 19 6] 

#^tlfe^e«m^lCoVNT^©^^DNAC0-9-if>^«f^^e)ri:lC < J:y, P 
#DNA£BamHn?-$J$TU pDOMPAlfr &flb £4.8kbtf)SacI-ClaI®T# (014) £ 

^^»9kb©^gic/i>F^ffistife 0 mm^wimffiizwvmi&xfe 

^ffl%.Xtg^lst~&. 5-y )V#V*U?-P>M (5-FOA) 

bfc, 5-F0A|9'|4*(Z)^^DNA&BamHI-e^f®Tb, pDOMPAl^ 6>#|t bfc4.8kb£>S 
acI-Clal^Ut (®14) bTSS^^^^ff £<f? V\ 5.5kb©&glC 

K^tftfflS*l*TOA3«e^.»icStlfel*S:38iRbfc. f#&*lfeochl Ape P 4 
Aura3A $fc£0gataea minuta TK6*ffU ochl Apep4 Aura3 Aadel A*fc£Ogataea m 
inuta Tl7mt.-^^tht=.o 
[0197] 

tMMMW Ogataea minutag>PRBljfr(5^(Z> ^ □ - — V 9 
Ogataea minuta IFQ10746^«fc UPRBlj&fc^ <Z)*&gfiJ?!l$:*£ & 

(14-1) yn-^0M 

Saccharomyces cer ev i s i ae (GenBankj£gj#-S§- ; M18097), Klayveromyces lacti 
s (GenBank^#-^ ; A75534) fi^PRBl^-e^M^^^ n 

DG(L) NGHGTHCAG (gB#I## 5 3 ) 
GTSMAS (T) PHV ( I ) A (V) G (12>?ll## 5 4) 
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PPB5; 5'- GAYBKNAAYGGNGAYGGNACNCAYTGYKCNGG -3' (K?ff## 5 5) 
PPB35 5'- CCNRCNAYRTGNGGNWSNGCCATNWSNGTNCC -3' (@2#I## 5 6) 

V-PPB5&7^ 7MIB?0DG(L)NGHGTHCAGICM|*L, A V— PPB 3& 
75 ymiB^JGTSMAS(T)PHV(I)A(V)GlC^i-Slfe«@B^J©ffiffi^OlB^j7?$>Su 

[0 19 8] 

Qgataea minuta IF010746^cCD^^DNA&^Mi: b, ^"^>fV-PPB5, PPB3& 
JSV^T, PCR ( (94'CT?30#. 5<TCT*14cK 72X3^1^-) X25i^-f # ;iO 
o ifi{i$^lfe^J0.5kbC[)DNA^S:|lIlKL/, TOPO TA Cloning Kit£J^T^n- 
=.y*fVfc a #e>*Lfc#n-><fcU^:*^ FDNA£#liU mSIB#I£&5tb 
fc„ -y^^ ^ Rg>»ADNA®f# tC Pichia pastor is ^lE Kluyveromyces lactisffi^fc 

o prbi m. r ^ j mmn £m^mm i &*n^T$.s nmm % n - F-rs&s 

SB^I*W^S^n->&^bfe 0 0.5kb<£ff ADNAf$Ttf&, ^X 5 KfeEcoRI 

[0 19 9] 

(14-2) 9>f^U-<3D^, 

Qgataea minuta IF010746«<&£g-&#:DNA£a* ©0Jm^T*fJBlTb. MMM ( 

i4-i) ^#£;ftfcDNA®T#£7n-:/£bT|^M (2-2) Kmm<DJ$mzm^ 

-y-if >A>f ^>f-^->>3>?:^f^ofe 0 -ZOffigk, ^j5kb(DBaniHI^lCPRBl 
«te^##&^S£#;t£*ifco ^3T*^tf>DNA^#£?a--:^^^<> ^ 
>f ^y-fctf^bfeo Qgataea minttta O^-fe^DNA&BamHI^-^^T b> TtfH- 
5kb^j£(Z)DNA®T^S:^;V^e)iaiRbfeo HUK b £DNAB)t# £BamHI 
T*^3fr. BAP#tg£b£:puci8£:^-f >f-*/a > bfc^, *;9§SDH5 a $HC^ifgm 
bT, 7>f^7'J-Wlfe. 
[0 2 0 0] 

Fp0MPBi£^rt&*n->&31&tb£: o 

[0 2 0 1] 
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(14-3) • 

^X^KpOMPBl <DBamHI-BindIII«U^15)<Z>^ai2#I&> ft^c^Mffc&tf 

fee 

[0 2 0 2] 

fg^j##5 7<D^mmm^\t. 394#e^e>$&^u> 2oi3#@-em>si62of& 

V-Afr£#t^£*l£T^ ymiB^I (I?!lff 5 8) iiPichia pastoris 
fcff Klayveromyces lactis ft&(PPRBl£<P:ffi(igItt3:fg^fc£ ^^-€^47% 

[0 2 0 3] 

CH^M15] Ogataea minuta(pPRBiafe^%»fcg>#gg 

Ogataea miimta cZ)URA3:&fe?- V - ft - £ b fc3£fl3SmtC J:oT, PRB1»^ 
Sr^bfeo 

(15-DPRBlSt^^ta^ * * - 

S15^3tt* «fc e> K, PRBUjjjjUs^OifftO . 2kb(?)ClaI-SphI»g £URA3jl>K^tC 
«mb£^*^ KpDOMPBl&f^igbfeo PRBim^m^J: 1 ^ Htf?^^;!/ 

-;*j-£bTJSV^ 0 |IBM(14-2)lC|S^©PRBlM^M^5:^t-^^^^^ K 
pOMPBlfr£BamHI$T# fc-P.HU BamHIT*-$Ji$TU BAP^sSb fepTV19ASph(SphlT? 
•^f^Tb, ^^^b-fe;V7^-f>^-5/a>b, SpHI-^-f b£l&*bfcpTV19) 
IC^Abfeo #^>tlfe^^^^ KODClal-Sphir^iC (8-1) IC|B^<Z>PR 

OMUKDBgllli?-^ hfcClaliM MC HindIII<i*->f bfcSphliM hlC-^tl^tlU^ 
^_^^/f_> >a> ^( C J:U^J5bfe^^^^ K^P>#Hbfc4.3kb<Z)ClaI-SphI 
^ilSAbfeo #6>tlfc^^^^ K^pDOMPBl^^bfe (015) „ 
[0 2 0 4] 

(15-2) i&n.mm 

(15-1) T*# £ tVfcpDOMPBl £BamHIT*-fcJJ®T bT. HJS#J (13-2) "£# £ tlfc. 
Ogataea mi nut a TK6« (ochl A pep4 A ur a3 A ) % & ^Ogataea miimta TK7^ (oc 
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^#2 0 0 2-1 2 7 6 7 7 W 

hi A pep4 A ura3 A adel A IC«5C A;t/ 7. o tc „ 

[0 2 0 5] 

^DNAS:BamHI-e-bIf»Tb. pD0MPBl^e>#Mb£5kbtf)BaiiiHI$T# (015) I^D- 

£T*ig*bfc^ S-yfrXUXU^VyW. (5-F0A) CTO£;**r«£m#bfc 
0 S-FOAH&'^CD^-fe^DNASrBamHI-e^f^Tb, pDOMPBlfr e>Mlb fe5kb©BamHI®T 
# (EI15) &:/n-:7£bT#^Mf ^Wrfc^v^ 5kb©£micA> 
^^&URA3^^^^tlfe%?:^bfe, #e>tlfeochlApe P 4AprblAura3 
A Qgataea mi nut a TK8^, ochl Apep4Aprbl Aura3Aadel A^^Ogataea m 
inuta TK9^il^^&bfe 0 
[0 2 0 6] 

C^MM16] Qgataea minuta<Z)KTRl3frK^-g) # a - — > 
Qgataea minuta IF010746*fc<fc U KTRl*tfc^(Z)Ifc^ &0^tf>i&gBB?!J&^£ 

(16-1) ^n-y<D#/& 

Saccharomyces cerevisiae ft3feg)KTRjtfc^:7 7 ^ U tlT T ^ 

y^IB^J (Biochim, Biophys. Acta, (1999) Vol. 1426, p326) fcjftffjb 
H (N) YDWV (T) FLND (HB^!j## 5 9) 
YNLCHFWSNFEI (IB#|#-^ 6 0) 

PKR5; 5' - MAYTAYGAYTGGRYNTTYYTNAAYGA -3' (SB#I## 6 1 ) 

PKR3; 5' - ATYTCRAARTTNSWCCARAARTGRCANARRTTRTA -3' (1B#I## 6 2 ) 

^>f^--pKR5&7 5 y^^JH(N)YDWV(T)FLNMC*f/&U ^^^fV-PKR3l± 
T ^ 7 ^Se^JYNLCHFWSNFEIC^I^I-S^Sia^JCDffi^^IB^J^feSo 
[0 2 0 7] 

Qgataea minuta IF010746ffi(Z>igfelfrDNA£^M£ U ^^^V-PKR5, PKR3& 
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J5^T> PCR ( (94°CT*30#. 50"C^1^\ 72rJT?l#) X25^>f^^/) *ft^tc 
. mm^ntc.mo.6kb(Dmmn^:mm.h. T0P0 TA Cloning Kit£/SV^?n- 

fc^T Saccharomyces cerevisiae ft^CDRTR^fe^?-^ 7^.U-(07^ 
igV^mttfc^bTV^,, r©e>*>l#n->K:c^T> 0.6kb©#A®T#&CoV\ 

[0 2 0 8] 

(16-2) ^-f>r^u-©fl^ Rtf^zv ~=.y? 

Qgataea mi nut a IF010746$;CE>|£S&#DNA£a* <Z>ftSBR»*T?-9J Wr HS6$f ( 

12-D -vm^tit^m^^^n-^nvxmmm (2-2) &csB^<D#8s&cf£v^ 

•9-if t/'J #>f if-S/a^fcff&ofco ^©ft^ ^2kb©SaclG^#CKTRl 

>f ^9 'J — £#J*b£: 0 Qgataea minuta cpgfc&^DNA&SacI^-ffl^T b, y#n — 
XMMMfc. 2kbfjf3fi0DDNA^r^r$:^;i/*>e)taiRbfe o ®iRbfeDNA»T^S:SacI 
^^bBAP&3lb£:pUC18£^>>f--*/3 >bfc^, *JM8DH5affclCJgJC*Hj| 
bT> 5>f^7'J-l:MUfe. 
[0 2 0 9] 

S&4000? n - y &tm©DNA»r/t & bfennr-M^U^f- 
>>a>i:i»jx^ y-->^bfe, #e>^fc2^<D^^n->otfJ^e>> ^ 
Kp0MKRl£^#1-£#a-->&3g&b£: o 
[0 2 10] 
(16-3) i&MB#I&5£ 

y^X^ KpOMRR 1 OSacI#AWf^r(Hl6)CD«a£ffijaS:, K^cSEHtt&tf^ 
>f ^--9*-* Affile «fc y&JfeU SJ#I##6 3tCati-SSSB^#e>tife. 

[0211] 

«^#^6 3©&3Sffi#IK:tt, 124#B3^&*&*y, 1335#B-»:fc>£1212i& 
3S**#&fc<5:*--:7>y-~5 s -f >^7l/-A)i)WS. ^-^U — t 2 ^ 
>^7l/-A^e>m^^4x<ST^^mSB^J OE3W*6 4) ji Saccharomyces ce 
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revisiae fl&QKTRjtfc^yiS y-^&&KTRl, KRE2il0«|^tt^^fe £ d 
5> ^*l€*l53%, 49%©T^ JMtfm— T?&ofc= 
[0 2 12] 

Ogataea minuta(PKTRljife^a£^E%<PfE8g 
Qgataea miimta <Z)URA3jtfc-?-fe^- ft- £ IfeflEfHRtSK: £ o KTRlit^ 

(17-1) KTR1 atfe^fifeg'* ? # -<ZM« 

®161C^-T J: e> KTRl#jjjt>l5^<ft0.3kb(pEcoRI-BglI HR« ^URAgjtt^tC 
g^bfe^*^ FpD0MKRl£#§gbfc o KTRl»g^aE««fe«fc»K 

-ft-i:bT/gV%£: 0 |gJfe«(16-2)K:flB«CDKTRl*e : 5F««6«:*"r«^^^^ K 
pOMKRl&HindIII-XbaIT?-WWf, WSItib, ^>f^-^a>bfe 0 

FSrSrEcoRI^Urb, HindHIU >ft-£^-f >f-^a>bfco 
tlfcy^X^ K©BglII-HindIIir^iC. HJgM .(8-l) {C|B^<Z>pR0MU12)> h^MV 
fe4.3kbCDBglII-HindIIIir^il^Abfeo #e>*lfc^X3. K & pDOMKRl b. 
bfc (016) o. 

[0 2 13] 

d7-2) fe^mm 

$m&& (17-1) *e# £ tlfcpDOMKRl & Sacl-Clal^-^J^T b T > HJfeM (15-2) 
frlfc Ogataea mi nut a TK8#fc (ochl Apep4Aprbl Aura3A) , &lF Ogataea miimta 
TK9ffi (ochlApep4AprblAura3AadelA$?) ft *W.~Z : f&'MMWk*:ft o 

[0 2 14] 

#DNA&Sacn*-gj»rU p0MKRl^f>#ilbfe2kb(DSacIiT^r (016) Sr^n-^il 
*eiMbfc«, 5-7/l/*n*n^^vafc (5-F0A) tcWtt«:wi-*Sf5S:3t#bfe. 5 
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-FOAWffililsCDSfe'fefrDNASrSacI-e^JWTb, pOMffil**6>*»^fe2kb©Sacimf^ (0 

RAaJMs?** US?* 3 *V fc* & M1H b fe . # *l ochl A ktr 1 A pe P 4 A prbl A ura3 
A ffife Qgataea minuta TK10*5fc. ochl Aktrl Apep4Aprbl Aura3 Aadel A$?£0g 
ataea minuta TKll#fc£;#i& bfc„ 
[0 2 15] 

Qgataea minuta TK-10$c, foflg Qgataea minuta TK-ll|fttf>/\-f ^n^-f £/>B 
JCjtf-rSJSStt&W^fe. »£ttrg&3 Qgataea minuta IF0107463E7?&50 # g/m 
^n^>T ^^B^Mt^^b- h"e3n--tfffi«tS^ Qgataea mi 
nuta TK-lOfls, Qgataea minuta TK-ll$5*t?fci5itfcg/ml©A>f VU^A 5/S/B&-£# 
b^^nn^ — #:£<tfj^b&frofc= Saccharomyces cerevisiae g) 

T±# , tS^ilA^&tlTVAS 0 J: oTZm^g) Qgataea minuta ktrlAffct)^ 

< T V N § r £ 3 tl fee 

[0 2 16] 

£fc£;ftgj(£> Qgataea minuta ktrl Affi& Saccharomyces cerevisiae ochlA$5 
[0 2 17] 

C^J£#I18] Qgataea minuta6r)MNN9jtfe^<7) # D ~ — > ^ 
Qgataea minuta IF010746$c J; »J MNN9»te^tf>&#, J&.Zf't&i&mmFMfe* 

(18-1) :/D — :/(£>'f£j& Saccharomyces cerevisiae (GenBank^^## ; L23752) 
, Candida albicans (GenBank^##-t ; U63642) ffi^COMNNS^^^tlT V^ST 

TSWVLWLDAD (IB#J## 6 5) 
ETEGFAKMAK (IH#|## 6 6 ) 

PMN5; 5'- ACNWSNTGGGTNYTNTGGYTNGAYGCNGA -3' (®J#I#-5§- 6 7) 

7 9 ffil£# 2003-3041552 
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PMN3; 5'- TTNGCCATYTTNGCRAANCCYTCNGTYTC -3* (IB#J#-^ 6 8) 

^-PMN5&T^ j ^^jTSWVLWLDADKl*fjSb. V-PMN3&T^ ^ 

mSB#JETEGFAKMAKtC$f Jfe~? -5 ^SiB^JcDMtilCDlB^J^ & S □ 
[0 2 18] 

Ogataea mhrnta IF010746^0D^^DNAS:^Mi: V-PMN5, PMN3& 

PCR ( (94^T'30#, 50 o C"ei£\ 72X}*T?1#) X251M fc^ofc 
c ^il|g^tlfc^0.4kbCDDNA^T^S:llIiRb^ TOPO TA Cloning Kit£Jg V^T # n - 
^>^bfco #b*ife^D->J:y ^^X^ FDNA&MU &MB#I&&:5£b 
feo ^7X5 K (D M ADNA&t K Sacchar omyces cer ev i s i ae %, tft Cand i da albican 

[0 2 19] 
(18-2) ^-f^^U 

Ogataea mi nut a IF010746^<D§£&ftDNA&ffi* ©fHP&SfSt"^®! b> ^SfeM ( 
18-1) T^^tl^DNA^&^n-^il bTllSSM (2-2) ^gB«<?)^tC^V\ 
■*Mf>A>f ^"U *>f if->>a>?:^^ofeo ^-©^^ &j8kb<pBamHIffT>ncMNN9 

>f :/5y-fcf£fftbfe. Ogataea minuta g)^-fe#:DNA^:BamHI"e^J^ b, T^fn — 
Skb^jacODNAfr^Sr^b^^iaiRbfeo EURbfcDNA|$r#&BamHI 
-e^J®TbfepUC118h^^^-^3>bfc^ *fl§SDH5a$ctCj£Kl&mbT, 9 

[0 2 2 0] 

&»6000 ? n - > £ fu*£<z>DNA$T# £ 7 n - ^ £ b n n — - a U #4 if - 

[0 2 2 1] 
(18-3) %JEK#f&& 

FpOMMN9-lCDApaI-BglIIfI^c(®17)0mSIB^J^, X&$tmftX.Tfzf ? 
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>r v >V$£ic«fc yftjfeu ib#j##6 9ic^-r^aiSB^j^#e>tifco 

[0 2 2 2] 

@B#J##6 9<D&mmmK\Z. 931#g^£*&*>K 2034#BT*«3§1104i& 

>^7l/--.Afr£>*M3ftSy^ 7miB^J (Sa?!I##7 0) £ Saccharomyces ce 
revisiae ^, ^ Candida alb i cans fi5fe(PMNN9jtfc^#£. (P^IUffi&llf ^fc £ ^ 5 
, -£ft^ft59°/cK 62%©7 5;i^T^ofe. 
[0 2 2 3] 

Ogataea minuta(PMNN9jtfe J ?-fi$^ftg>#g[ 
Ogataea minuta (PURA33tte^5: V-*- £ lfefltiiKJ:ot, MNN9jg^ 

(19-1) WM$ftft?M('< * * - ©AHH 
El7tC^^ J: 3 iC. Mlffl9«gt»e^g>il&lkb<OSal-BglIIja«feM3»^K:g 

Ibfe^^^ FpD0MN9£#§gbfc„ MNN93tg-?-gggl«SJ:U, 

m zmmir s & «> tc ^£^©tui&JcM*sasi3i o feuR^a^ & v - * 

-fcl/TM^fe. iaiJm8K:|B<R©MHgt«^«*&*'r*^9X5 KpOMMN9-l 
fr£#l$bfcl.2kb<DApaI-SalI^#£pBluescript II SK-<Z)ApaI-Salir^fC#A 
bfco #e>tlfe^5^$ K©XbaI-HindIII|glCpOMMN9-l^e>#g|L/fe2.2kb<Z>Nhe 
l-BgUm^tm-mm (8-1) lC8H«<3DpROMUl^e>#Hbfe4.3kb©BglII-HindIII 
fr^il&^Abfeo #6>ftfc:/9:*$ K&PD0MN9t#£,bfc (©17) . 
[0 2 2 4] 

(19-2) &xmm 

ftifcM (19-1) *T?# e> ft fcpD0MN9 £ Apal -e^J^T b X > ft ASH (15-2) ft fcOg 

ataea minuta TK8ft (ochl A pep4 A prbl A ur a3 A ) , Ogataea minuta TK9ft (oc 
hlApe P 4AprblAura3AadelA«) , jktfmMW (17-2) T*#&*t fcOgataea minu 
ta TKlOft (ochlAktrl Apep4Aprbl Aura3A) „ Ogataea minuta TKllft (ochl 
A ktrl A pe P 4 A prbl A ur a3 A adel A ft) fCtt^C A;V X ^ofc 
[0 2 2 5] 

# & ft IC o V % T * © tfe£#DNA<8 if if > & t> Z. h K J: U , M 
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#:DNA5:ApaI^Bglin?^J®Tb, p0MMN9-lfr £>lp.$i b £:1.2kb<Z)ApaI-SalI$T# (0 
17) Sr^n-^tL/Ti^if>fi?«f^ffofe. ^<Z)M^, ^^T*»2.2kb}cA> 

«5SYPD*%-e)fe«JB*T?«#bfc«. 5-7A/*n*Dfy>» (5-FOA) ICif'ffi 
£^*r$cS:Jfc#bfco 5-F0AWtt8c©Sfefc#DNA£»g[*:U :7^-f V-DMN5; 5* 
-AGATGAGGTGATTCCACGTAATTTGCCAGC-3' (S3^J## 7 1 ) > &t>*DMN3; 5' -TTTTGAT 
TGTGATGTATTTCGCAGACCCTG-3' (IB^J#-^7 2) fcJBV^PCR ( (94T}-e30#, 60 
X;T*l£\ 72*CT*l£0 X25if>f =Mfo& 0 ^<Z>J^IH, URA3a^^^b 

fcffifrb. lkb(0Jt*gDNA®TK'^msnfe o #£*l£:ochlAmnn9Apep4AprblA 
ura3A Ogataea mi nut a TK12^> ochl Amnn9 Apep4 Aprbl Aura3 Aadel A^c 
Ogataea minuta TK13$fc> ochl Aktrl Amnn9Apep4Aprbl Aura3A t%& 0gatae 
a minuta TK14$5fc, 7fr 7Eochl A ktr 1 A mhn9 A pep4 A prbl A ura3 A adel A ffi £ Ogata 
ea minuta TK15$;£:ifr£ bfc- 
LO 2 2 6] 

Ogataea minuta TK14$U &7j 0gataea minuta TK15$cCD/\-f ^ D T-f $/>B&C 
^*«Bi5iffiS:W^fe. ^^'gfe^ Ogataea minuta IF010746$5T?&JU&#J(17 
-2)lC|B^bfcJ:e>lC50/Ag/ml<Z>/\^ ^D"7>f i/>B5:MtS^V- h^nn — 
-#tfJJrr&#> Ogataea minuta TK12$«, &rj*Ogataea minuta TK13|*T? l$20 /i 
g/mlCDA-f ^nv>f S/>B^ft5^l^- hT'%=rn— -*^< m^L/^i^o 
fe„ J: otrtlgig) Ogataea minuta rsamQ Affile ^X%W^fi % M<^^X^S> 

[0 2 2 7] 

CHJ6M20] Ogataea minuta<P7;i/ 3 — ;i/:fr3r ^ #-if (A0X1) jtfe^OtPD 
Ogataea minuta IF010746^c«k U AOXl&fe^CPIK^ &rj-£0>SgfB#I^ £ 

(20-D ^n-^ca-ffrfc 

Pichia pastoris (GenBank^##-^ ; U96967, U96968) &7.F Candida boidini 



8 2 



ffiliE^ 2003-3041552 



0#2OO 2-1 2 7 6 7 7 

i(GenBankg£i#-^ ; Q00922)S*©T;^^-;^^-^$/^-•€^?##StlTV^ST 

GGGSSINFMMYT 7 3 ) 

DMWPMVWAYK (SB#|#-^ 7 4) 

PAX5; 5' - GGNGGNGGNWSNWSNATHAAYTTYATGATGTAYAC -3' (BB#J## 7 5 ) 
PAX3; 5'- TTRTANGGCCANACCATNGGCCAGATRTC -3' (SB#j## 7 6) 

V-PAX5teT ^ y^gg^JGGGSSINFMMYTlCM/Sb, :/9>f V-PAX3&T^ 
y ^SB^IJDMWPMVWAYKlC^f jS-T 3 ^SBB^J<Z>ffi#^©BB^I^& & . 
[0 2 2 8] 

Ogataea minuta IF010746$c©§£&#;DNA£ilM£: b> :/9>f PAX3& 
%\^X, PCR ( (94X:T*305^\ 50"C"??1;8\ 72rT*l£\) X251f-f ?;i/) 
c WStlfeJKrl.lkbCDDMAWr^T&iaJRb, TOPO TA Cloning Kit£#V%T?n- 

tc a Z/^X^ F (Z) jff ADNAEffi # }C P i ch i a pastor is ^, ^ Candida bojdinHfi^CDT 
3- K1-3MMB3W^£*n->£Iigcbfc 0 l.lkb<D#ADNA®TJt&> ^ 
[0 2 2 9] 

(20-2) 9>f^U-©#^ JkX$7.V U -=-y# 

Ogataea minuta IF010746«<D^&#DNA£i|i* ©tWRWafc-e-foWf U ( 

20-i).^#e>tifeDNA®T^S:^ , n-yi:bTllSfeM (2-2) jcfa«<z>:£&}cfl£vv 
IMf^AW #>f -tf-S/a^fc^&ofco ^ekbOHindlll^tCAO 

7>fy7'J-S#^l/fe. Ogataea minuta ©^&#DN A £ Hindi II T*-$JHTb, T^f 
n-X«^l&^> 6kb#i£(DDNA^$:>f;i/^&taJDtL/feo HJRbfeDNAWf^rSrH 
indl 1 1 T?-©Wf b fcpUC118£ 9^^-^a^b *J^®DH5 a #MC7£K*k8I b 

[0 2 3 0] 
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KpOMXl£#ffi-£#n->£51&b£:. 
[0 2 3 1] 
(20-3) %S9B^^ 
^9*^ KpOMAXl ©HindIII-SmalM^(BI18)©SSfB^J?:, ^^Mft&tf 

[0 2 3 2] 

lB?rj#-!§- 7 7 <D&mmm IC 2349# S % $. U > 4340# @ S 1992J& 

>y7l/-A**6m3feSnsr^ ^BftBB^B (fE#J## 7 8 ) fc Pichia pastoris 
^Candida boid^m^<DT)\yZl-JVyt^t/9-^t:<Dmm^m^rc.iL^^ 

, •etl-6tl72% > 74%©T^ jm-ftn—'Z'&^tc.o 

[0 2 3 3] 

(21-1) A0Xl^fc^:?P^-#~£*~^*-#-££feofc3i^:fr-fry I s ®^ 

m 

Ogataea minuta QAOXiafci^P 8 E- 9 - (@S?!l#f 7 9) 
088I##8 0) fc©WlC, ^afe*^**********? h&fl^bfco AO 
Xiate-y-^n^-*-^* — ^*-*~4l©MK:XbaK Smal, BamHI^P^&^A 

0AP5 ; 5* - CTGCAGGGCCTTCTGTTTTTCTTTTGACGG -3' (BB#1## 8 1 ) 

0AP3 ; 5' -CCCCCGGATCCAGGAACCCGGGAACAGAATCTAGATTTTTTCGTAAGTCGTAAGTCGTAACA 

GAACACAAGAGTCTTTGAACAAGTTGAG-3' (I2#J## 8 2 ) 

0AT5 ; 5' -CCCCCCCGGATCCGAGACGGTGCCCGACTCTTGTTCAATTCTTTTGG-3' (EB#I## 8 
3) 

0AT3 ; 5' -GGCATAATGGTACCGTTAGTGGTACGGGCAGTC-3* (SB#J## 8 4 ) 
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[0 2 3 4] 

mmz^tpOUn^mMt. b> :7^>fV-0AP5£;0AP3£;i^fePCR ( (94°CT*3 
55°CT*l£\ 72"CT*1#) X20+>--f ?;i/) , zf^A V - 0AT5 £ 0AT3 £ M V^P 
CR ( (94X3T30#\ 551CT?ia\ 72X:i?l^) X20"9">f^;P) Srffofc,, -£*l^ 
<Z>ifif@3*lfc0.5kb % 0.8kbtf)DNA$i#?:|IlJKU T0P0 TA Cloning Kit£JgVNT# 
n-->^bfc 0 #ADNA|0r;t©£3£K#|«:&}£U IE bvvftMBfl 
D->feaSEUfeo O.SkK 0.8kbOD^ADNA®T^»^etl^n. Pstl-BamHIIglT^ 
tfBamHI-Kpnl^Jt £ L/t«bfc 0 pOMAXl<Z)PstI-BamHIir4K:ii&^<Z>0.5kb<Z>PstI 
-BamHII^Sr^Abfeo -£<Z>^#k*lfc:^* ^ K©BamHI-KpnI|^C0.8kb©Ba 
mHI-Kpnim>tS:#Abfeo #e>ftfc^* ^ K£pOMAXPTl£:ifr£ bfc C®18) „ 
pOMAXPTlttXbal, Smal, BamHIg|S^}C^5t^S:#A b#£A0Xl3t>£^:/n =E 

[0 2 3 5] 

(21-2) DRAaat^fegjRT-^ -ilb feAOXlJt^^n *E- # - £ & - ^ * - 

HSfeM(5-2)JC8B^tf>pOMURlJ: i> b fcOgataea minuta URA3*t>K^&^tf3. 
lkbOBgl I I-Hindl I mft £pUC19(Z)BamHI-HindI I Iii;#A b # £> ^ * 
^ F£pOMUR5£:#£b£ (018) „ pOMUR5£StyI£SacH2m ¥?t*^3ffi^, 
ApalU >^7-&^Abfeo #£>*l£^X$ F£pOMUR6ilifr:£bfco pOMUR6&Xb 
al^JWr, ¥»*«*&3Stk 9>fy-S/a>S*fe. K&pOMUR- 
X£lifr£bfc„ pOMUR-X&SallflJW, ¥»3?$ftJ£& Not I U &iAlfe 0 
^btlfe^^^.^ F£pOMUR-XN£ifr£b£:o HJgM(21-l)|3^COpOMAXPTl«fc »J Jp. 
Hl/fc Ogataea minuta AOXia^^n *E- # - £ # - ^ * - # -IC «fc 338JB# 
-fey h Sr-^tf3.1kb(Z)HindIII-KpnI®T^S:pOMUR-XN0DHindIII-KpnIH}C^Abfe 
o #6)^fe^"9^^ F£pOMexlU£4r£bfc (018) „ 
[0 2 3 6] 

*fepOMexlUS:BglII«Wf, ¥»5fc«*6J®fSL Notiy fc#Abfc. #&tl 

frzf^XS. F£pOMexlU-NO£ifr:fcbfc (018) „ pOMexlU-NOJ: U #8g b fe Ogatag 
a minuta AOXlifr^f-^n - # - £ # - ^ * - # -JC «fc £$83l#-fe y > £-£tf3 
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.lkb®HindIII-KpnI^S:p0MUR-X©HindIII-Kpnir^JC^ALfe o #e>*lfc^ 
F$:pOMex2Ui:^L/fe (®18) „ 
[0 2 3 7] 

(21-3) G418W<|33tte^ fcW* V - * £ L feAOXl^^^g ^-^-.i:*-** 

^M4{cga^g>GAPjftfe^^ n %-#-£#-^*-#-{Cj:5 G418W'ft$t-£ 
*W%ijMv h&^r-rSpOMKmRl&Pstl-^m. ^»*««fe?|tfe, ApaIU>#-£ 
mXhtc 0 m^thf^^^S. KJ:UG418iettate^3K*"fev F£2.3kb(Z)Apal- 
KpnI$T#£ LTfllU H^M(21-2)lC|B«0DpOMexlU-NO©ApaI-KpnmiC?|:A 
Lfc„ ^ktlfc^x^ F&p0Mex3G£ifr;&L£. (018) 0 
[0 2 3 8] 

(21-4) ADElM^&ajRv-'*- £ b fcAOXljftfe^p^- * - £ # - ^ * - 
# - tC J: Slilfi^^yX 5 F<Z>*§£g 

^M7lCSS^(Z>AMlsi^$:-g-tfpOMADl$:SmaI-©®T^ ApalU >#-£^A 
, EcoRV^JWIfe. KpnlU^-fc^A, HJCBgllH^ ¥«33S&3£& NotlU 

3S#-fey h£3.1kb©ApaI-KpnI$T#£ ITfUl, pOMexlU £ApaI-KpnI UT# 
e>tlfc Ogataea minuta AOXlit^^-^'n # - £ # - ^ # — # -IC J: £3S33!:ft 
•fey hfe-^tfApal-Kpnl^lc^ALfco #e>*lfc^X^ F£pOMex4A£ifr£ U£ 
(H18) . 

[0 2 3 9] 

(21-5) A-T ^7>f £/ >BBtt3t^ SrSi&T- * -ilb feAOXljj^yp ^ 
[0 2 4 0] 

a 
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HGP5 ; 5' - GTCGACATGAAAAAGCCTGAACTCACCGC -3' (SB^J## 8 5 ) 
HGP3 ; 5' - ACTAGTCTATTCCTTTGCCGTCGGACG -3* (SB#l#-*§' 8 6) 
[0 24 1 ] 

A-f ynv-f $/>BWtt3!te^&#tf^;*:5 KpGARH (Applied Environ. Mic 
robiol., Vol. 64 (1998) p2676) ^iStU :/i7-f V—HGP5i:HGP3$:£ii V^P 
CR ( (94 o CT*30#. 5<TC-ei3\ 72T3T?l£0 X20-9--T^;P) $r^fofec WKStl 
?U.Okb<Z>DNA®T#£[SJ&U TOPO TA Cloning Kitfc^T ^ n - — > fc„ 

. 1.0kb©^ADNAWr^l±, SalI-EcoT22II®T^rhbT#HL. 2SJ60f3T*tti5 b 
P OMGP40SalI-EcoT22IfigiC^ALfc o ^e>tlfc^^^^ F £ pOMHGRl iL b tc 
o h*&HindIII^O^ ¥f^«^«t> ApaIV>#-£^Ab 

fee ^fetife^^x^ K*UA>f ifn^-f S/^BWttae^^A-fey h&3.okb 

©Apal-Kpnl^r^ii Itftb, §&&&M(21-2) iCfB^OpOMexlU-NOOApal-Kpnl^ 
iC3IAbfco K£pOMex5H£ifr;&bfc (018) „ 

[0 2 4 2] 

(£««22) URA33tfe-?-fc MfftV- a = £1 feGAPjftlS^n * - * - 

HJ6l?l3tC««©pOMGP4 * »J GAPJt^^ 1 n ^-^-^-^-^-ic^sst 
^|g^^i2>y h£2.0kbtf)HindIII-RpnI£:bTi£ggU 5fefife#!I(21-2) KHB«0>P 
OMUR-XN, HS&M (21-4) tC|B^0DpOMex4A(DHindI I I-Kpnl^ ( P 0Mex4A«pUC19- 
M)El*&timK)KmALfc a m^Zlfczf^X^ K £ tl tipOMexGPlU, &tfpO 
MexGP4A£ifr£b£: (018) 0 
[0 24 3] 

CHWJ23] AOXlMfc^n^-*-^*--^ *~*-tC<fc& Aspergillus sa 
itoi a^a-l,2-V>y */#—&miL'7?X§ F(DWm 

{C Ogataea minuta Aochl ^C, a -1,2-V> ^ S/^Jf ~i?Sr|§^ 

> a-l,2-V>^ jf-if ^> 0gataea minuta Aochl $£(£>#)&£:|g;ife bfe 

o ^$-tirS^5t^-7-^LT> 7^^;b^M^i'>I (apnS) ©S/^/l/K 
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mzT$sm&K.mv. »#/ns# (er) mmtstf-t-jv (hdel> ft*****/* 

^tC#-T 5 Aspergillus saitoi fl^q -1,2-V> 7 S/ jf-if jttfe-?- (J. Biol. Ch 
em., 273 (1998) 26298) &JBV^. Stft-K^ «: 9 * ^ KpGAMHl&ttSfc 

b > ^ 9 -f V - ; 5' -GGGGGGTCGACATGGTGGTCTTCAGCAAAACGGCTGCCC-3* (gfi#J#-5§- 
8 7), &tf5' - GGGGGGCGGCCGCGTGATGTTGAGGTTGTTGTACGGAACCGGC -3 (Ig#J#-5§- 
8 8) fcffiVNT, PCR ( (94rJ7?30#, 501CT*l£K 72°CT*30#) X20-9"^^;V) 
fcffofco i(JiBiS*lfeo-l,2-^>y ^ate^OS* _h^I^©^J0.5kb(DDN 

A®T#£taJKU SalI^NotIl?^J®Tbfe^ pBluescript II SK-(D Sail-Not I 

lAife. #ADNA^>i©msB5^i&^b, jEh\^M.mmm%m-tz>t?u-'> 

ZMWLVfca m^tltcZf^XS. K(Z>BglII-NotmiC, pGAMHlJ:y#itbfe 0-1,2 
-V>7^^-^a^l^BglIlS^T^^a)1.2kb<Z)BglII-NotI®T^$:#Ab 
fe. ZKDy^X^ K&paMSNil^i&bfeo paMSNSrSalHSJI^ Xb 
alU >^-^Abfc„ £<Z>>^X^ F£paMXNtifr£b£:o * fc-#-£pallSN£ 
Notl-WWf. *W*SB«iaife, BamHIU >A-SiAbfe. Z.<D79X $ K fcpaMSB 
t^b^o paMXNSrXbal-Apal^bb a-l,2-V> 7 S/df-^at^-hSKIH^S: 
-£ti0.4kb(Z>XbaI-BglII®T#£. '* fepaMSB&Apal-BamHI^t; b a-l,2-*T> 7 
^— tfJte^TStS Wfe-^tf 1 . lkbCDApal-BamHI^T^ £#St U (21-2)|H 
^CDpOMexlU, HJfeM (21-3)fB^OpOMex3G©XbaI-BamHII^tC3^^ >f 
3>lC«fc>J#Abfco #e>tlfc^^^^ K&^^X^tipOMaMlU, pOHaM3Gt^b 

fee 

[0 2 4 4] 

CH^M24] Aspergillus saitoi a -1 ,2-V> 7 »/ jT-if j&fe^g&^Ogat 
aea minuta Aochl^(D#^jli^^^f 

Hi6M23T^#^tlfepOMaMlU^NotI-e^^Tb, ||^M(10-2)T*#^tl^0gataea 

minuta TK 3-A* ( ochlAura3A ) S^Iiibfe. #e>nfe^MIESI^®m^ 
F^a-1,2-7^; S'tf—gfStt&BIjei/fc. BYPM««I (0.67%»#- Kn^*- 
X, 2X3KU^^h>, lOOmMU >Wl% V P H6.0, 0.5% 

;* #>>-;!/) tSilfcifii#:^IIl, 1 roTritonXlOO, ImMPMSFOAo 
fcOAmm-f- h y # A p H5 .OA y 7 r - Cift, if - X^fls b 



8 8 ffi$E# 2003-3041552 



4^#2 0 O 2- 1 2 7 6 7 7 W 

, IHflMllrifHR&ftfc. Zltl&^l:#mb, 2 0 pmol*<Z)Man6bS&tgt (S?S5tS§) 
37«T»10^e»60^iR/SS-ftfeo SJS«*»b#*«:^?SS*fe«, HP 

: TSK-Gel ODS 80TM (6 X 150mm, ^y-) 

: 1 .2m 1 

lOOmMSf^y^^ — ^ApH6.0 
B: lOOmmmT V A p H6.0 + 0.15%:/# ^ -JV 

o# A=7ot i2&k=o%<DW.mmm*3m 

[0 2 4 5] 

S%a-1,2-V>y i/#-Vffi&(D-mfr^fc.m-&U*M$kh> ^-©fcOgataea 
minuta TK3-A-MUl*fc£#£ bfc. ^®«S:S^BYPM^T^#b, $WS§^MV 

#&&CTfi^„ HPLCIC J:S^«lliiMlHCfH«<Z)^tCT^o fc. 
[0 2 4 6] 

^(Om^mimz^-to MMK^^Zk&Vj XftffiKi. y, Ogataea minuta 
TK3-A-MUltmMan5GlcNAc2££lC£f& b fe 0 * ^ A JC <fc S*t3tj§?#f;fr 

6 J rODMan5GlcNAc2i±TSa«5g^2(Z)«i^$:^bTfeU. £ ?> fcmj&M • 

[0 2 4 7] 

[ft 9] 

Manar1\ 

6 

Manar1 s 
3 6 

Manor 1 ' Man£ 1- 4 GlcNAc£ 1- 4 GlcNAc 

3 

Manal ' 
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[0 2 4 8] 

mMM25} AOXljg^^ P ^-*-£*-^*-*-tCj:5 Sacchatomyces 
cerevisiaeft^ If g&Egy^X^ F<P#g§ 

Saccharomyces cerevisiae (GenBank^^## ; V01311) (D4 y<)l>$ — H (S 
UC2) jfrK^&PCRlC iotmifc. Saccharomyces cerevisiae S288C;$cCD§g& 
#DNA £ £ U ^^>fV-;5' -GGGGACTAGTATGCTTTTGCAAGCTTTCCTTTTCCTTTTG 
-3' (SB#I## 8 9), S.t^5' -CCCCAGATCTTATTTTACTTCCCTTACTTGGAACTTGTC-3* ( 
S2#I## 9 0 ) fcMV^T. PCR ( (94°C-e30#, SOWl-fr. 72°C T? 1 . 5£\) X20 
£<f?ofc„ ifi|S$nfe^l.4kb(CDNAm^S:iaiRb, SpeliiBslII^ 
®Tbfe^> H»I(21-2)|2«(Z)p0MexlU > &tm^M(21-3)S^CDpOMex3GCDXbaI 
-BamHir^lC^ALfeo #e>tlfe^^^.^ F fc-etl^tlpOMIVlU, p0MIV3G£ifr;& b 

[0 2 4 9] 

CHBM26] Aspergillus saitoi a -1 , 2- V > 7 $/ jf-if jft^^Ogat 
aea miimta OCHiaHs-y^^ffi^s <D Saccharomyces cerevisiaefejfc^f y<Jl> $ — 

^S6M25T*#? J *lfcpOMIV3G?:NotI > r^J®T^ HiSM24tCgB^g) 0gataea mi nut 
a TK3-A-MUl^{C#Abfe„ ^M^SI^&BYPM^ (0.67%^«r. h U^fyK-y, 
„ OT#X^p^, 2^1;^^ 100mMU;y^#y ^A^?gpH6.0, 0.5%* 

-f >^;i/#--£^'l££M)£bfco i-^t»*»7il:#^ufc2Ai©^«±^^> 200 

Mltf>2.%^3ifig&^tJ100mM Hit h'J AA*;7 7-(pH 5.0) fc^l/fc^ 
, 37'C v eiO~30#|^>f h U S^2^ 1 $:500/4 l0D^*;i/=r~X^^ 

frn-xK&vm&ir&w.ybm (sosnm) zwmhfr. m^^m^fD^^tcm 

■SttOgataea minuta TE3-A-MU-IVGl«l?»^600mg/l^^tfi{c^ yK)]/# 
[0 2 5 0] 

C^M273 H%M26T?ftM%$ S Saccharomyces cerevisi 
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^M26-e#e>tlfe 0gataea minuta TK3-A-MU-IVGl|fc<Z>ig#_L?f * 3>YM 

H£ff§gL£: 0 HPiXK:*'*^*ftt^as«ilK:SB«<z>j6r*SK:Tffofe. 

[0 2 5 1] 

#-i?©:8t^te9 0%Je^JlMan5GlcNAc2A^e)#^2nTV^S^i:^$4^feo * 
fcSgfB* 5AECi S^I3tfi?«f S> i <DMan5GlcNAc2ttHJ6ia24JCia«©«3i^2<Z> 

[0 2 5 2] 

.Ms io] 
Manorl N 

6 

Mana?1 N 

Man or 1 ' Man £ 1- 4 GlcNAcyS 1- 4 GlcNAc 

3 

Man Ctrl y 



[0 2 5 3] 

fcl hffi&m^ff#A3ftfc0gataea minuta 0CH13t^?-gS«$E 
®fg, ^ffc^\(Z)Asper g illus saitoi a-l,2V> J 1/ tf-HiAfc^nmA 

• gig, ftffgflrtEfeMv^H htftg)^! 
^jfeM(15-2)7?#g>tlfe 0gataea minuta TK9#Sfc (ochl Apep4 Aprbl Aura3 A ad 

elA) icffifc: hG-CSFl/iflsat^&^AUfe. 
[0 2 5 4] 
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t-fm*. hG-csmftm&Kjzrv K-vo^ti, tarn hG-csF^tfLmuL 

X^m^(D^m (Proc. Natl. Acad. Sci. U. S. A. 97(2), 722-7(2000)) &C<fc 

P348-364) izm^, mm*mvmh, Bis^^^un-vM 
i^iA^ryij k-v&#£ 0 P~^frb®ffi{kmfc*<z>mmz, weis 

chof, nbOjfm. (J. Immunol. Methods. 179(2), 203-14 (1995)) CfcU^fo 
[0 2 5 5] 

&>±<DHmiZ <fc »J # ft fcfftG-CSFefcfce* (ffl#J## 9 1, =2 - K S ft -6 

£ft£T^ </MB?!f&B!£f#-99 4 IC^f) CDN3fc3gffiff{CXbaI V ££c 
*SBflfJCBamHIU U ttflUt^&HJM (21-4) {CfB«(Z)pOMex4A 

©XbaI-BamHI-9->f h'V mm&te**mMW (21-3) }CgH*tf)pOMex3G<E>XbaI-Ba 
mHIlM hA^tifJifAlfe, *ft^ftMfrfc3ftfc»^**-&Notimfb 
Ogataea minuta TK9*ft£Jlg&?£M«mLfcc #kft£:?£»i&mfls&BYPMG^ 
* (0.67JB*#X hn^fv^-^ lXfflN&X*:*, 2%>J<U^^ , b>, 100nKy>Ifc 
#y #24ft«#pH6.0 % 1%*#7-;W 0.2%^U-feD-;i/) T20°C, 72B#fS*g 

tu a*i^«K:j:oT»&ftfcjap#_hiiirs:Mv\T, m&yy-¥A-$-3ci/<$c- 

§:Mv^T^xx^>^S:^ofe 0 * -f ig#_t$f ioo# 1 & v>f * n n >YM30tc 

r»»u sDs-PAGEtc^bfe 0 mzmmztir=.m&*pwFm c^^^uy, ^y 

B^n^^yifc, ^^iMf^-^-^S/^-^^^Sftfe^ti MgGH 
(lOOOflWMR) fe^-tSTBS (0.1 5M©MfflAofeh';^I®I 

*f §TBS{CTSfe#-bfe 0 S/^^/Olftffltt (X-A~$/^;i/ • Vmx h-ro. 

l^&ft&Jg^U Ogataea minuta W9ffim&<Difcifr£.Mffii*; Ogataea minuta TK 
9-I«Bl*5fc*£l,fc. 
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[0 2 5 6] 

fft EC Ogataea minuta TK9-IgBl%tC Aspergiilus saitoi Sjfeq-l^V^ ) f# 

i/#—&$&mffi<DMifcZfi-=>fr 0 -£<Z>M:HI, #g>frfcffi£ Ogataea minuta TK9-I 
gB-aM^^^bfeo Ogataea minuta TK9-IgB-aM^$:BYPMG^%"e20°C, 72mM 

^(D^m^mZ lJC^-r#, Ogataea minuta TK9-IgB-aM$c&. tfcifcA^l*— §P 

[0 2 5 7] 

MC Ogataea minuta TK9-IgB-aM$c<Z>ig#_h$t&y ^ n >YM76I5I^.6 jij^-e^ 
j& ffifc&^M^, ProteinA^^A^nv h^^^^C - (Hi-Trap ProteinA HP, 

r£KJ;ym#«#&»Sgbk (02 2) „ ^®ta#:^MT*fe«5G-CSFi:^ 

nfeffifr*. 2?kffiik£hXmWVV¥^-**i/#-VX5^)lZft&ffi\z M 
gGfcyymtis&Mv\ ■£tf>m±fB{c*PDTffofc 0 -?-O^S:®2 3 ICjaVT # 
, Ogataea minuta TK9-IgBlffij)m&LfcmfatimmX&ZG-CSF Z 

[0 2 5 8] 

immm 2 9 ] ntM2 sx^m^tit^m^m-t^n hm^mmmmm^f 

8 T*j^ b Ogataea minuta TK9-IgB-aM$c£M V^£jH • ^Ig^tlfe 
&fl*|fg$l(ft#&*e Ogataea minuta TK9-IgB$fcJ: U#feffiffi£5ltffN&. tt£r 
HJfcMl nc|a^©^JC^bTPA>fbNM-^M«I^S:«, 
iC J:Sf>f X^tf&^Tofco ^©MUS:^ 4 {C^f*^ Ogataea minuta TK9-I 
gB«©^0-t§*)t#:©iBi^«Man 7 GlcNAc 2 ^^^T*^>o fc^, Ogataea minuta 
TK9-IgB-aMtt©^^i--g>m#:CDiil^li^lCMan 5 GlcNAc 2 -e^> y, Bff?USMtf>/W 
V> ^ -XSiI$:tt5 Zl iltf^Sftfc. ^CD^^MCD80%J^_t^Ma 
n 5 GlcNAc 2 ^ bmmZ ftX V^ S 3 il tlfc. 
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[0 2 5 9] 

saisMic^itsrh^ts. *»WK:fe tts&stt&es 

[0 2 6 0] 

SEQUENCE LISTING 

<110> KIRIN BEER KABUSHIKI KAISHA 

National Institute of Advanced Industrial Science and Technology 

<120> A methyl otrophic yeast capable of producing a mammalian type sugar 
chain 

<130> P02-0194 

<160> 94 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 11 
<212> PRT 
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<213> Saccharomyces cerevisiae 
<400> 1 

Ala Tyr Met Phe Lys Tyr Asp Ser Thr His Gly 
1 5 10 



<210> 2 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 2 

Asp Gly Pro Ser His Lys Asp Trp Arg Gly Gly 
15 10 

<210> 3 
<211> 32 

4 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PGP5 for amplification 
of 5' -region of Ogataea mi nut a GAP gene 

<400> 3 

gcntayatgt tyaartayga ywsnacncay gg 32 
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<210> 4 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PGP3 for amplification 
of 3* -region of Ogataea minuta GAP gene 

<400> 4 

ccnccnckcc artcyttrtg nswnggnccr tc 32 

<210> 5 
<211> 3186 
<212> DNA 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 1492.. 2502 

<400> 5 

aagctttact ggttcaaggg gttaagtagg ggcgcggtct ggtctttgtg gttgtttcta 60 
cacggaccac agttgacagc atcgactgct catcgaaaac ggtcgcagtg cggcaatctg 120 
ctctatctaa tcccaggcta ctcgatccct gcacaaccta cagagtgatc cgaccgcact 180 
gcccgagatt cagcagactc tcgcagcgca gcgtgcgttt taatccctca aatcaaggct 240 
gtgcagaccc ggaggatgtg aagctgggac ggcgggaggg aagtctggag tggtgagaga 300 
atgtgggagc tgtgcaaagg ggcaatggtc actcagcgca gagcgatggt ggcgcggggg 360 
ccaatatctc ggcaacaaga acgcccgagg acgacgggac tctgaatgcg agcacgttgt 420 
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ctttcagaca 


gtccacccgg 


attccaatat 


tcgcaggact cgcgctcaga 


aacgcaaccc 


480 


cggcagattc 


gcgtccagtc 


aggccatctg 


cggcgagctg ctgcgctcgc 


gggctgcgcc 


540 


acaacgcatc 


gccacatata 


cgtcaccgcc 


cgcccgctgg caacctgagg 


tttttccgca 


600 


acgggtgcac 


tgattgctgc 


gttaacgagg 


caactggaga tgtcagaggc 


caagtggagc 


660 


catatcacag 


cggactgcgc 


atctctggcc 


tgccggacgc ggtagcgtcc 


cgtctttttg 


720 


cggacagctt 


cttaaaacct 


ggctgaaact 


aagcgagacc tgcgacctgg 


aacgcccgca 


780 


cacccgtaca 


cctccggagt 


tgtatcctca 


gaagcggagt aacctgcagg 


cctacgcaag 


840 


aaaagagccc 


gggacccatc 


gaccggaaaa 


gaggggtgga gctagtgggg 


tagccttgga 


900 


gcagacctgg 


ggcagacctg 


ggttagtacc 


agggccgaaa agggtcagag 


gaatcagggt 


960 


ggcacggcag 


tctataccgt 


agaagctctt 


ctcgacagca gcgagcagaa 


actgcacaga 


1020 


ggtccgttcg 


ccagtctcgt 


accaccaccg 


catgacccaa tcagcattga 


tgctcccaca 


1080 


tgggtagtgc 


gcgcgaacgc 


ctggcaccca 


aacacaccac ttacgcttcc 


cgcaccgcgg 


1140 


tggttaacac 


tggcccggag 


tagtcatata 


cggagatttt ggcatgattc 


taattccggg 


1200 


tcgggacacg 


acctaagtgg 


cgtgcaaagc 


tcgggggcta aatgtttccc 


ggcgctcgcg 


1260 


gcgactcttg 


tgcgcgcccg 


cggcggttcg 


cgggagacgg gggaaagaga 


ggggtgaccg 


1320 


cagcgagcga 


tggtgtgcca 


gatctcaggc 


cgagtcaaga caatatataa 


agagaggatt 


1380 


gtccactttt 


ctccaatagt 


atttgacccg 


ggttgctctc tgttgatttt 


ttctagatca 


1440 


tacaattatt 


gtttgaattc 


actcaattaa 


catacacaaa tacaatacaa 


aatggcttac 


1500 


aacgtcggta 


tcaacggatt 


cggaagaatt 


ggtagactcg ttcttagaat 


tgctttgtcc 


1560 


agaaaggaca 


tcaacgtggt 


tgccgtgaat 


gatccattca tcgctgccga 


gtacgctgct 


1620 


tacatgttca 


agtacgactc 


cactcacgga 


agataccaag gtgaagtcac 


cttcgaggga 


1680 


aagtaccttg 


tgatcgacgg 


tcagaagatt 


gaggtgttcc aagagagaga 


ccctgctgac 


1740 


atcccatggg 


gtaaggaggg 


cgttgacttt 


gtcattgact ccaccggtgt 


gttcaccacc 


1800 


accgccggcg 


ctcaaaagca 


cattgatgct 


ggtgccaaga aggttatcat 


cactgctcca 


1860 


tccgctgacg 


ctccaatgtt 


cgttatgggt 


gtcaaccaca aggagtacac 


caaggacttg 


1920 


tccattgtct 


ccaacgcttc 


ctgtaccacc 


aactgtctgg ctccattggc 


caaggttgtt 


1980 


aacgacgttt 


tcggtattga 


gtctggtttg 


atgaccaccg tccactctat 


cactgccacc 


2040 


caaaagaccg 


ttgacggtcc 


atcccacaag 


gactggagag gaggaagaac 


cgcttccggt 


2100 


aacatcattc 


catcctccac 


cggtgccgct 


aaggctgtcg gtaaggtctt 


gccagctctt 


2160 
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gctggtaagt tgactggtat gtctctgaga gttcctacca ccgatgtttc cgttgttgac 2220 
ttgactgtca acttgaagac cccaaccacc tacgcagaga tctccgccgc catcaagaag 2280 
gcctctgagg gtgaacttgc cggtatcttg ggttacactg aggacgccgt tgtctccact 2340 
gacttcttga ccgacaacag atcttcgatc tttgacgcct ctgccggtat cttgttgacc 2400 
ccaactttcg tcaagttgat ctcctggtac gataacgagt acggttactc caccagagtt 2460 
gtcgacttgc ttgagcacgt tgccaaggtc tcttccgctt aagtggatag atgaccaatg 2520 
gcctctttaa gtaaacattt cgttttgaat atatttcaag ttgaataatg aaagccttgt 2580 
tgtagactta ctccgaagct ccggggcttc ggctccctga atttattttt tacatctctg 2640 
caccggaaaa ctggctattt gaaaaatttc gacgttttgc ttgaaactcg agttgaggag 2700 
cattgccaaa ttcgatcgtt ttctaacgga cgccagtcga gttattgtta tgtcacgtga 2760 
catcaattgt cctctattcc tttttggccg atctcgtttg tgctgacggc ctccgaacag 2820 
ttacttctac cggcagggat tggggatgat cgggatcgat gtcctcaact ccagaggctg 2880 
atccgatgcg gtgggacttc atgcgtccaa atctgttgga tgatgtgctc ttctgctttt 2940 
ttggtgacca aacgagatga caattgactg cattgaaaag gttattagct tttttggtct 3000 
tctcctgtgt cgattcgagc ggtaccgtag gtaggtctgc tatggaggca tgcgtcataa 3060 
gtcagccttg attaactttc ggagctgcgc gatccacatc tctgcaccgc gcggaggcct 3120 
ttgactgcag cattttaatt aatctcgtaa aataagctct taaacgagat tagcttacgg 3180 
ggatcc 3186 

<210> 6 
<211> 336 
<212> PRT 

<213> Ogataea minuta 
<400> 6 

Met Ala Tyr Asn Val Gly lie Asn Gly Phe Gly Arg He Gly Arg Leu 
15 10 15 

Val Leu Arg He Ala Leu Ser Arg Lys Asp He Asn Val Val Ala Val 
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20 



25 



30 



Asn Asp Pro Phe lie Ala Ala Glu Tyr Ala Ala Tyr Met Phe Lys Tyr ' 
35 40 45 

Asp Ser Thr His Gly Arg Tyr Gin Gly Glu Val Thr Phe Glu Gly Lys 
50 55 60 

Tyr Leu Val He Asp Gly Gin Lys He Glu Val Phe Gin Glu Arg Asp 
65 70 75 80 

Pro Ala Asp He Pro Trp Gly Lys Glu Gly Val Asp Phe Val He Asp 
85 90 95 

Ser Thr Gly Val Phe Thr Thr Thr Ala Gly Ala Gin Lys His lie Asp 
100 105 110 

Ala Gly, Ala Lys Lys Val lie He Thr Ala Pro Ser Ala Asp Ala Pro 

115 120 125 

Met Phe Val Met Gly Val Asn His Lys Glu Tyr Thr Lys Asp Leu Ser 
130 135 140 

He Val Ser Asn Ala Ser Cys Thr Thr Asn Gys Leu Ala Pro Leu Ala 
145 150 155 160 



Lys Val Val Asn Asp Val Phe Gly He Glu Ser Gly Leu Met Thr Thr 
165 170 175 
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Val His Ser He Thr Ala Thr Gin Lys Thr Val Asp Gly Pro Ser His 
180 185 190 

Lys Asp Trp Arg Gly Gly Arg Thr Ala Ser Gly Asn He lie Pro Ser 
195 200 205 

Ser Thr Gly Ala Ala Lys Ala Val Gly Lys Val Leu Pro Ala Leu Ala 

210 215 220 

Gly Lys Leu Thr Gly Met Ser Leu Arg Val Pro Thr Thr Asp Val Ser 

225 230 235 240 

Val Val Asp Leu Thr Val Asn Leu Lys Thr Pro Thr Thr Tyr Ala Glu 

245 250 255 

lie Ser Ala Ala He Lys Lys Ala Ser Glu Gly Glu Leu Ala Gly He 

260 265 270 

Leu Gly Tyr Thr Glu Asp Ala Val Val Ser Thr Asp Phe Leu Thr Asp 

275 280 285 

Asn Arg Ser Ser He Phe Asp Ala Ser Ala Gly He Leu Leu Thr Pro 

290 295 300 

Thr Phe Val Lys Leu He Ser Trp Tyr Asp Asn Glu Tyr Gly Tyr Ser 
305 310 315 320 

Thr Arg Val Val Asp Leu Leu Glu His. Val Ala Lys Val Ser Ser Ala 

325 330 335 
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<210> 7 
<211> 1491 
<212> DNA 

<213> Ogataea minuta 



<400> 7 . 



aagctttact 


ggttcaaggg 


gttaagtagg 


ggcgcggtct ggtctttgtg 


gttgtttcta 


60 


cacggaccac 


agttgacagc 


atcgactgct 


catcgaaaac ggtcgcagtg 


cggcaatctg 


120 


ctctatctaa 


tcccaggcta 


ctcgatccct 


gcacaaccta cagagtgatc 


cgaccgcact 


180 


gcccgagatt 


cagcagactc 


tcgcagcgca 


gcgtgcgttt taatccctca 


aatcaaggct 


240 


gtgcagaccc 


ggaggatgtg 


aagctgggac 


ggcgggaggg aagtctggag 


tggtgagaga 


300 


atgtgggagc 


tgtgcaaagg 


ggcaatggtc 


actcagcgca gagcgatggt 


ggcgcggggg 


360 


ccaatatctc 


ggcaacaaga 


acgcccgagg 


acgacgggac tctgaatgcg 


agcacgttgt 


420 


ctttcagaca 


gtccacccgg 


attccaatat 


tcgcaggact cgcgctcaga 


aacgcaaccc 


480 


cggcagattc 


gcgtccagtc 


aggccatctg 


cggcgagctg ctgcgctcgc 


gggctgcgcc 


540 


acaacgcatc 


gccacatata 


cgtcaccgcc 


cgcccgct gg caacctgagg 


tttttccgca 


600 


acgggtgcac 


tgattgctgc 


gttaacgagg 


caactggaga tgtcagaggc 


caagtggagc 


660 


catatcacag 


cggactgcgc 


atctctggcc 


tgccggacgc ggtagcgtcc 


cgtctttttg 


720 


cggacagctt 


cttaaaacct 


ggctgaaact 


aagcgagacc tgcgacctgg 


aacgcccgca 


780 


cacccgtaca 


cctccggagt 


tgtatcctca 


gaagcggagt aacctgcagg 


cctacgcaag 


840 


aaaagagccc 


gggacccatc 


gaccggaaaa 


gaggggtgga gctagtgggg 


tagccttgga 


900 


gcagacctgg 


ggcagacctg 


ggttagtacc 


agggccgaaa agggtcagag 


gaatcagggt 


960 


ggcacggcag 


tctataccgt 


agaagctctt 


ctcgacagca gcgagcagaa 


actgcacaga 


1020 


ggtccgttcg 


ccagtctcgt 


accaccaccg 


catgacccaa tcagcattga 


tgctcccaca 


1080 


tgggtagtgc 


gcgcgaacgc 


ctggcaccca 


aacacaccac ttacgcttcc 


cgcaccgcgg 


1140 


tggttaacac 


tggcccggag 


tagtcatata 


cggagatttt ggcatgattc 


taattccggg 


1200 


tcgggacacg 


acctaagtgg 


cgtgcaaagc 


tcgggggcta aatgtttccc 


ggcgctcgcg 


1260 
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gcgactcttg tgcgcgcccg cggcggttcg cgggagacgg gggaaagaga ggggtgaccg 1320 

cagcgagcga tggtgtgcca gatctcaggc cgagtcaaga caatatataa agagaggatt 1380 

gtccactttt ctccaatagt atttgacccg ggttgctctc tgttgatttt ttctagatca 1440 

tacaattatt gtttgaattc actcaattaa catacacaaa tacaatacaa a 1491 

<210> 8 
<211> 524 
<212> DNA 

<213> Ogataea minuta 



<400> 8 












gtggatagat 


gaccaatggc 


ctctttaagt 


aaacatttcg 


ttttgaatat 


atttcaagtt 60 


gaataatgaa 


agccttgttg 


tagacttact 


ccgaagctcc 


ggggcttcgg 


ctccctgaat 120 


ttatttttta 


catctctgca 


ccggaaaact 


ggctatttga 


aaaatttcga 


cgttttgctt 180 


gaaactcgag 


ttgaggagca 


ttgccaaatt 


cgatcgtttt 


ctaacggacg 


ccagtcgagt 240 


tattgttatg 


tcacgtgaca 


tcaattgtcc 


tctattcctt 


tttggccgat 


ctcgtttgtg 300 


ctgacggcct 


ccgaacagtt 


acttctaccg 


gcagggattg 


gggatgatcg 


ggatcgatgt 360 


cctcaactcc 


agaggctgat 


ccgatgcggt 


gggacttcat 


gcgtccaaat 


ctgttggatg 420 


atgtgctctt 


ctgctttttt 


ggtgaccaaa 


cgagatgaca 


attgactgca 


ttgaaaaggt 480 


tattagcttt 


tttggtcttc 


tcctgtgtcg 


attcgagcgg 


tacc 


524 



<210> 9 
<211> 113 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for production of ah ex 
pression cassette with GAP gene promoter and terminator from Ogataea min 
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uta 



<400> 9 

gtttgaattc actcaattaa catacacaaa tacaatacaa agtcgacaaa aaatgcatgt 60 
ggatagatga ccaatggcct ctttaagtaa acatttcgtt ttgaatatat ttc 113 



<210> 10 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for production of an ex 
pression cassette with GAP gene promoter and terminator from Qgataea min 
uta 

<400> 10 

tttttactag tacggtaccg ctcgaatcga cacaggag 38 

<210> 11 
<211> 12 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 11 

Gly Pro Tyr He Cys Leu Val Lys Thr His He Asp 
15 10 
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<210> 12 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 12 

Gly Arg Gly Leu Phe Gly Lys Gly Arg Asp Pro 
15 10 



<210> 13 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PUR5 for amplification 
of 5' -region of Ogataea Minuta URA3 gene 



<400> 13 

ggnccntaya thtgyytngt naaracncay athga 35 

<210> 14 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PUR3 for amplification 
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of 3' -region of Qgataea Minuta URA3 gene 



<400> 14 



ggrtcncknc cyttnccraa narnccnckn cc 



<210> 15 
<211> 3113 
<212> DNA 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 1732.. 2529 

<400> 15 

gccgcggccg ctgctgctgc ttccactaaa acagcaacga gcaacgcgtc tgccgaaaac 60 
tccttgaatc aagacctgga caatcatttg acgttgggca gagagcattt cgacaccact 120 
gaggttccta ccgcggacgg gtccaaagtg gaggttctcc gaaacatgtc tgtcgagacg 180 
ggtcctgccg acgatcttaa caaaaacccc tccaccagcg agctggtgca tctggaggaa 240 
aaatcacagg aaagcgcatc cgaggaagag gtcaggacct cgaaccatgc cgacacagcc 300 
ggaacagaac caggtccaga acacgtccat ggcaacgata aagcggaggg cgagggcgag 360 
tcctcagaag atgaccagga aatggtggac gctccactgc ctccttcgga cgataaggag 420 
actgagaacg cgctgccgac ggagactaaa gtggagtcga ccaaagacga tgtagaccag 480 
gaagaagagg aagaagagga ggaagaggaa gaaacagtac ctttccaagt ctctaaaaag 540 
gtatccaagg aggaagaaat ttcagctccg acgccggagc ccactacgcc tacgtcggcg 600 
aacgagagcg aggaggaagg cgataccagg ccccggaaaa ggcggcggtc ggagtcgatt 660 
tcggccgcct ccagcaagag atttttggct cttggtactc aactgttgag ccaagtttcg 720 
tcgaatcggt ttgcgtcgat gtttttgcag ccagtgaaca aaaacgagga gcctgagtat 780 
tacaagctca tccaccagcc gatcgatctc aagacgctgt cgaagtcggt ccgaaccggc 840 
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gagattcagt 


cgttcgatga 


ccttgagttc 


cagctgcaac 


tcatgttcag 


caatgcaatc 


900 


atgtacaacg 


acacctacca 


gacggaaacg 


tacaaatgga 


cgatcgagat 


gatggaggaa 


960 


gcccagaatc 


tgattgaaat 


gttcagggaa 


acttccaaca 


actgagatca 


actgcgacta 


1020 


cttctgttgg 


ctggctggac 


gggttgtatt 


actatcttgg 


acaacgctat 


gtaaccttat 


1080 


ctaaatacaa 


gaattcatgt 


acaaaatcat 


ttgtgcgggc 


gcagagacga 


gcgacgagtt 


1140 


gccgaaatca 


cccggctgct 


cagttaccac 


ctctcatttg 


gttcatgagc 


atttgattct 


1200 


gctcctggaa 


tctagatccg 


actctctcac 


tgtgcttgag 


gaacttctca 


gcacacttgt 


1260 


tcaaacaggt 


ctcctctctg 


gagctgagct 


tgttggaggt 


gaagtcattg 


acacagtcgt 


1320 


tgaaacatct 


gtcgacaaga 


ttggtgtaca 


actggggcaa 


aataatgtta 


gtcgtggttc 


1380 


atcaaaggct 


cgacgtcatt 


ttgctgtctc 


tagtaactta 


ccctcatgaa 


gtcgttcatc 


1440 


tgcttctgct 


cgacgatttt 


ctggaattcc 


tgttgttctt 


tgtagttgag 


ttgatccatt 


1500 


ttgctgtttt 


tctagttctg 


ctttgctaga 


ctgttggcca 


atatctggtt 


atccctctag 


1560 


cttatcgtgg 


agaagggtgt 


ttttttgcta 


ccaaaagctg 


aaaattctga 


aaaattttcg 


1620 


gatttgaatt 


tttttttacc 


cggcactttt 


tgaccccata 


ctagttgtac 


caaactgaaa 


1680 


gagactgcag 


ttggtctttg 


cggggagatt 


ttggcagata 


aacaggcgac 


tatgtcctcg 


1740 


actaagacat 


acgcgcaaag 


ggcggcggct 


catccgtcgc 


ctgtggccag 


aagactgctg 


1800 


aacttgatgg 


aatccaagaa 


gacgaacttg 


tgtgcctcgg 


tcgatctcac 


ctctacaaag 


1860 


gaccttttgg 


agctgttgga 


caagctggga 


ccgttcattt 


gtctggtcaa 


gacacacatc 


1920 


gacattgtgg 


aagacttttc 


gtacgaaaac 


accgtggtgc 


cgctgctgaa 


actggccaag 


1980 


aaacacaact 


tcatgatctt 


cgaggaccga 


aaatttgccg 


atataggcaa 


caccgtcaaa 


2040 


ctccagtaca 


agggaggagt 


ttaccaaatc 


gcaaagtggg 


ccgatatcac 


caacgcccac 


2100 


ggagtgaccg 


gctcgcgaat 


tgtctcgggt 


ctcagacagg 


ctgcccagga 


gaccaccgac 


2160 


gagccaagag 


gtctgctcat 


gctggctgag 


ctgtcgtctg 


aaggctcgct 


cgcgtacgga 


2220 


gagtacacca 


aaaagacggt 


tgaaatcgca 


aagtccgaca 


gagattttgt 


gatcggtttc 


2280 


attgcgcaaa 


acgacatggg 


tggccgcgat 


gagggcttcg 


actggctcat 


catgacccca 


2340 


ggtgtcggac 


tcgacgacac 


cggtgacgct 


ctgggccagc 


agtaccgcac 


ggtcagcgcc 


2400 


gttatgaaga 


cgggaactga 


catcataatc 


gtgggcaggg 


gactgttcgg 


caagggaaga 


2460 


gaccctgtcg 


tggaaggcga 


aagatacaga 


aaggctggat 


gggacgctta 


tttgagtcgt 


2520 


gtcgcatgat 


ttcgggtcac 


gtgactatat 


agctattggt 


atgtacaaga 


attaattagc 


2580 
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ggagtttgtc gccaaactct tcggccaact cgatgctcag tttctggcgt gaaatttcga 2640 
acaccagcag cccgatggag gtagccggta gacttgttgt tgcagttctc gcgaatcccc 2700 
tgtagaagaa gcccagtagg gagagatggg acttgcggta tctggtcatc atgatttcga 2760 
aagtttcgag gtatgaattg tagtagagct taaagaaacg gcttctctct agatggtggg 2820 
cctcgttgta cagatcaagc gactccagtc tggacagatg gaccttctgg attttgttga 2880 
acggaaattg gattgccagc agggttgtgg cggcactggc tccagccaaa agaatgaagg 2940 
tcagccggag agctttgatc gatttcgagt gtttgtccag gtccgggttc ttctctccgt 3000 
ataacagacg ggctttccag tactggtacc agtttatcat gctctgagtt ctgtggaagc 3060 
cctggttttt cacaaactca aacacggaga agtagaacgc aaacccaaag ctt 3113 

<210> 16 
<211> 265 
<212> PRT 

<213> Ogataea minuta 
<400> 16 

Met Ser Ser Thr Lys Thr Tyr Ala Gin Arg Ala Ala Ala His Pro Ser 
1 5 10 15 

Pro Val Ala Arg Arg Leu Leu Asn Leu Met Glu Ser Lys Lys Thr Asn 
20 25 30 

Leu Cys Ala Ser Val Asp Leu Thr Ser Thr Lys Asp Leu Leu Glu Leu 
35 40 45 

Leu Asp Lys Leu Gly Pro Phe lie Cys Leu Val Lys Thr His He Asp 
50 55 60 

He Val Glu Asp Phe Ser Tyr Glu Asn Thr Val Val Pro Leu Leu Lys 
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70 75 80 

Leu Ala Lys Lys His Asn Phe Met He Phe Glu Asp Arg Lys Phe Ala 
85 90 95 

Asp He Gly Asn Thr Val Lys Leu Gin Tyr Lys Gly Gly Val Tyr Gin 
100 105 110 

lie Ala Lys Trp Ala Asp He Thr Asn Ala His Gly Val Thr Gly Ser 
115 120 125 

Arg He Val Ser Gly Leu Arg Gin Ala Ala Gin Glu Thr Thr Asp Glu 
130 135 140 




Pro Arg Gly Leu Leu Met Leu Ala Glu Leu Ser Ser Glu Gly Ser Leu 
145 150 155 160 

Ala Tyr Gly Glu Tyr Thr Lys Lys Thr Val Glu He Ala Lys Ser Asp 
165 170 175 

Arg Asp Phe Val He Gly Phe He Ala Gin Asn Asp Met Gly Gly Arg 
180 185 190 

Asp Glu Gly Phe Asp Trp Leu He Met Thr Pro Gly Val Gly Leu Asp 

195 200 205 



Asp Thr Gly Asp Ala Leu Gly Gin Gin Tyr Arg Thr Val Ser Ala Val 
210 215 220 
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Met Lys Thr Gly Thr Asp He lie lie Val Gly Arg Gly Leu Phe Gly 

225 230 235 240 

Lys Gly Arg Asp Pro Val Val Glu Gly Glu Arg Tyr Arg Lys Ala Gly 

245 250 255 

Trp Asp Ala Tyr Leu Ser Arg Val Ala 
260 265 



<210> 17 . 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification of a 
gene fragment conferring resistance against chloramphenicol 

<400> 17 

atggagaaaa aaactagtgg atataccacc 30 

<210> 18 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification of a 

10 9 ffi$E# 2003-3041552 



2 002—127677 



gene fragment conferring resistance against chloramphenicol 
<400> 18 

ctgagacgaa aaagatatct caataaaccc 30 

<210> 19 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DU5 used for confirmati 
on of destruction of Qgataea mi nut a URA3 gene 

<400> 19 

aggaagaaga ggaggaagag gaagaaac 28 

<210> 20 .. ' 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DUC5 used for confirmat 
ion of destruction of Qgataea mi nut a URA3 gene 

<400> 20 

cgatgccatt gggatatatc aacggtgg 28 
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<210> 21 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DU3 used for confirmati 

on of destruction of Qgataea minuta UEA3 gene 



<210> 22 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DUC3 used for confirmat 
ion of destruction of Qgataea minuta URA3 gene 



<400> 21 



ccgtgtttga gtttgtgaaa aaccagggc 



29 



<400> 22 



tgtggcgtgt tacggtgaaa acctggcc 



28 



<210> 23 



<211> 14 



<212> PRT 



<213> Saccharomyces cerevisiae 
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<400> 23 

Phe Val Ala Thr Asp Arg lie Ser Ala Tyr Asp Val He Met 
1 5 10 



<210> 24 
<211> 14 
<212> PRT 

<213> Saccharomyces cerevisiae 



<400> 24 

Gin Asp Ser Tyr Asp Lys Gin Phe Leu Arg Asp Trp Leu Thr 
15 10 

<210> 25 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PAD5 for amplification 
of 5' -region of Ogataea minuta ADE1 gene 

<400> 25 

ttygtngcna cngaymgnat hwsngcntay gaygtnatha tg 42 



<210> 26 
<211> 41 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer PAD3 for amplification 
of 3' -region of Qgataea mi nut a ADE1 gene 

<400> 26 

gtnarccart cncknarraa ytgyttrtcr tanswrtcyt g 41 

<210> 27 
<211> 2560 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 
<222> 939.. 1850 

<400> 27 

gatatcccaa gaacctatgc cgagggttca gctcacggcc gataaaccaa tcaaagacaa 60 
cgtttcctga gtttcctcca acggccagga ttatctcgtg agttcccaga ccgttcggct 120 
tgcgtgtggg cacgaacgag cccacgtaga caaacaggct caaagccaac gaaaactcgt 180 
acgcagtcac catcaattcc agaaagttct cgtggatgaa cgacagctca ggaaggttga 240 
actttgtgag ataagctctg ctggcaagaa ttcccacgag aagagtgctc aattctttcc 300 
cgttgacgag atagttgagc tttgttccgt ctcgtaacag gactccctct ttatggtagc 360 
caggcatcac aagatccacc aacgtcagag tgaagaacca caccaggtaa accttccagc 420 
acgtgacatt taacacaaga tcccgccagt tgccgactat cttggactcg aaaagcgttt 480 
tcagcgtggc aaaatcgatg cttgcgcctt caaccacata ctcctcatta cagcaaaagt 540 
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agaggaaaag 


gaccactgaa 


gggagaaata 


ctgacaaaac 


gaccgctccc 


crcr t crt P PP CTP 


DUU 


agaaatcttt 


atgcgtagtc 


ttggggttca 


attcagacat 


ggtagattgg 


t era cxcrar t aat 
l 6"5&6 tela L 


ODU 


tgtgaagagg 


attcgataaa 


gagaggggaa 


cagcaccgga 


gatagttctt 


agci 1 Oct acta l 


von 


gtttttctga 


ccttttttgc 


tctttctcgt 


ttagctcgcg 


tacagtcgac 


CTp crt PCXCr t t t 
& L L 68 ILL 


/ oU 


gcgtcgaaaa 


gagtcaagcc 


gcgatcgcga 


ttaaaaatga 


atccggagaa 


6 V l>Cl<XGlCLCi 1 0. 


OftU 


tgtaatttaa 


accatcacag 


tatataagta 


ggcgggaagc 


gcacaatttc 


t SI crcrf* a t f r'p 


yuu 


acagatcagc 


taaccaggac 


attccactgg 


agccaacaat 


gtcactcaca 




ODU 


tcgacggcat 


cttgccgcta. 


attgccaagg 


gcaaagtcag 


agacatctat 


p a a crt t era p cr 




aggaaagcct 


gCtffttCfftff 


gcaacagacc 


ggatttccgc 


ctacgatgtg 


Qfraf cr era era 


lUoU 


atggaatcaa 


agacaaffsfft 


aaaatactga 


ctcagctgtc 


agtattctgg 


ft tcrat t tcrr 

t U Lga t L LgU 


1 1 AO 


tgaaagacac 


tatcaagaac 


caccttatcg 


catccactga 


cgacgaagtg 


1 1 1 cr P P a era P 


1 9nn 

1ZUU 


ttccacagga 


gctgtctcag 


ccaaagtaca 


agtcgcagct 


gagtggaaga 


crPa P t crcrt crcr 
SLaL Lgg Lgg 




tgagaaagca 


caaattgatc 


cccctggagg 


tgattgtcag 


aggctacatc 


a p p ercra a itt cr 


1 Q9rt 
loZU 


catggaagga 


gtacaacaag 


agcaagaccg 


tgcacggtct 


cgaggttggc 


crp a era crP t era 


1 


aggagagtca 


agagttcccc 


gttccgattt 


tcaccccgtc 


aacgaaagct 


era a a a twerf* cr 


1 AAA 


aacacgacga 


aaacatttcc 


cccgagaaag 


ctgcagagat 


tgtcggggaa 


Paafterterter 
LaoL Lg Lg Lg 


1 c;nrt 
xouu 


cgcggctcgc 


agaaaaegct 


gtgcagctgt 


actccaaggc 


cagaacttac 


crp p a a a a err* a 


10DU 


agggtatcat 


tctcgcceac 


acaaagtttg 


agtttggaat 


tgacgagaac 


era cxO O 1 1 rrrr 

gdtgdd t Lgg 


1 P90 


ttcttgtgga 


cgaggttttg 


acccctgatt 


cctcgagatt 


ttgggacgca 


a a era rttara 

aag dV/ l IdLa 


XDOV/ 


agatcggaca 


gtcgcaggac 

C3 w ^^^^ ^^^^^^ jpi 


tcttacgaca 


aacagtttct 


gagagactgg 


P + paPer"fpr*a 


1 7AA 


acggtctgaa 


cgggaaagac 


ggtgtctcta 


tgaccgcgga 


gatcgctgaa 


PerP 9 f* <Tfrrr t rr 


IOUU 


cgaagtacgt 


cgaggcattt 


gagtctctga 


cgggaagaaa 


gtggacgtag 


ft ft tcrat a a 
L L L L Lga Idd 


IODU 


tagtaaccct 


ggaaatttga 


tatgtggcgg 


tgtagtctgt 


ggcggtggaa 


taaaatr*taa 
Idado tw idd 




attgaattta 


gtcgcttccc 


aaaacagcaa 


tttgtcaaca 


cttagtctgt 


crPa Pa erPP 1 1 




gacggcattt 


gagccatccc 


agggtctggc 


agttacaggg 


ctttgatcaa 


a a era a a q r* t cr 
ddgddadt Lg 


90AH 


gtgaagtttg 


acaacaggct 


acagctgcca 


agtcgcaact 


tgggtagtag 


Is ltd t LUg IU 


91 nn 


gaacaccagt 


gcgccatgtc 


catcgccaac 


gagttccagc 


ccttggagct 


t a t t fTCT t O tTCT 

La L Lgg L agg 


91 fin 


ggxxcct ttg 


gatgtgttcg 


gaaagtgcgc 


cgcaagtcgg 


acggcaagat 


atttgtgaga 


2220 


aaggagatct 


cctacatcgc 


catgaacacc 


aaagagaagc 


agcagctcac 


agcagagttt 


2280 
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cgtattctca gagaactaaa gcatcccaac attgtccatt atgtccacca cgaccacgtc 2340 

caggaggaac agaccgtcca tctgtacatg gaatactgcg atgggggcga cttgtcggtg 2400 

ttgatcagga agtacaaagg aaagaacgag tttatcccgg agaacttgat ctggcaaatc 2460 

ttcacccagg ttctcaacgc tctctatcaa tgccactatg gggtcaatat tgaggctgtg 2520 

caagaacttt tccagtccac tccagagatt gcaccccggg 2560 

<210> 28 
<211> 303 
<212> PRT 

<213> Ogataea minuta 
<400> 28 

Met Ser Leu Thr Thr Thr Asn Leu Asp Gly He Leu Pro Leu He Ala 
15 10 15 

Lys Gly Lys Val Arg Asp He Tyr Gin Val Asp Glu Glu Ser Leu Leu 
20 25 30 

Phe Val Ala Thr Asp Arg lie Ser Ala Tyr Asp Val He Met Glu Asn 

35 40 45 

Gly He Lys Asp Lys Gly Lys He Leu Thr Gin Leu Ser Val Phe Trp 
50 55 60 



Phe Asp Leu Leu Lys Asp Thr He Lys Asn His Leu He Ala Ser Thr 
65 70 75 80 

Asp Asp Glu Val Phe Ala Arg Leu Pro Gin Glu Leu Ser Gin Pro Lys 
85 90 95 

115 ££J$E# 2003-3041552 
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Tyr Lys Ser Gin Leu Ser Gly Arg Ala Leu Val Val Arg Lys His Lys 
100 105 110 

Leu He Pro Leu Glu Val He Val Arg Gly Tyr He Thr Gly Ser Ala 
115 120 125 

Trp Lys Glu Tyr Asn Lys Ser Lys Thr Val His Giy Leu Glu Val Gly 
130 135 140 

Ala Glu Leu Lys Glu Ser Gin Glu Phe Pro Val Pro He Phe Thr Pro 

145 . 150 155 160 

Ser Thr Lys Ala Glu Gin Gly Glu His Asp Glu Asn He Ser Pro Glu 

165 170 ' 175 

Lys Ala Ala Glu lie Val Gly Glu Gin Leu Cys Ala Arg Leu Ala Glu 
180 185 190 

Lys Ala Val Gin Leu Tyr Ser Lys Ala Arg Thr Tyr Ala Lys Ser Lys 
195 200 205 

Gly He He Leu Ala Asp Thr Lys Phe Glu Phe Gly lie Asp Glu Asn 

210 215 220 

Asp Glu Leu Val Leu Val Asp Glu Val Leu Thr Pro Asp Ser Ser Arg 

225 230 235 240 

Phe Trp Asp Ala Lys Thr Tyr Lys He Gly Gin Ser Gin Asp Ser Tyr 

116 mHE# 2003-3041552 
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245 



250 



255 



Asp Lys Gin Phe Leu Arg Asp Trp Leu Thr Ser Asn Gly Leu Asn Gly 
260 265 270 



Lys Asp Gly Val Ser Met Thr Ala Glu He Ala Glu Arg Thr Gly Ala 

275 280 285 



Lys Tyr Val Glu Ala Phe Glu Ser Leu Thr Gly Arg Lys Trp Thr 
290 295 300 



<210> 29 
<211> 60 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: 5' -primer for amplification of 
upstream region of URA3 structural gene 

<400> 29 

ccccgagctc aaaaaaaagg taccaatttc agctccgacg ccggagccca ctacgcctac 60 



<210> 30 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: 3' -primer for amplification of 
upstream region of URA3 structural gene 

<400> 30 

gggaagcttc cccagttgta caccaatctt gtcgacag 38 

<210> 31 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer Dadl-5 used for destruc 
tion of Qgataea minuta ADE1 gene 

<400> 31 

aaaaagcggc cgctcccggt gtcccgcaga aatctttatg cgtagtcttg 50 

<210> 32 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer Dadl-3 used for destruc 
tion of Qgataea minuta ADE1 gene 

<400> 32 
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cccccggatc ctttttttta agcttgttgt actccttcca tgcacttccg gtgatg 56 

<210> 33 
<211> 59 

<212> DNA ' 
<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer Dad2-5 used for destruc 
tion of Qgataea minuta ADE1 gene 



<400> 33 

ttttcacccc gtcaaggatc cctgaacaag gcgaacacga cgaaaacatt tcccccgag 59 

<210> 34 

<211> 44 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer Dad2-3 used for destruc 
tion of Qgataea minuta ADE1 gene 



<400> 34 

tttttgggcc cacctgggtg aagatttgcc agatcaagtt ctcc 44 

<210> 35 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer DA5 used for confirmati 
on of destruction of Qgataea minnta ADE1 gene 

<400> 35 

gatgcttgcg ccttcaacca catactcctc 30 

<210> 36 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DA3 used for confirmati 
on of destruction of Qgataea minuta ADE1 gene 

<400> 36 

aaaagttctt gcacagcctc aatattgacc 30 

<210> 37 
<2il> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer D0U5 used for confirmat 
ion of destruction of Qgataea minuta ADE1 gene 



12 0 



ffiffl£#2 003-3041552 




#2 002 — 127677 



<400> 37 



atcgatttcg agtgtttgtc caggtccggg 



30 



<210> 38 
<211> 10 
<212> PRT 

<213> Saccharomyces cerevisiae 
<220> 

<221> variation 
<222> 3 

<223> Xaa=His or Arg 
<220> 

<221> variation 
<222> 4 

<223> Xaa=Ile or Val 
<400> 38 

Pro Gin Xaa Xaa Trp Gin Thr Trp Lys Val 
15 10 



<210> 39 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
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<400> 39 

Trp Tyr Ala Arg Arg He Gin Phe Cys Gin Trp 
1 5 10 



<210> 40 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer P0H5 for amplification 
of 5' -region of Ogataea minuta 0CH1 gene 

<400> 40 

ccncarcryr thtggcarac ntggaargt 29 

<210> 41 
<211> 33 . 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer P0H3 for amplification 
of 3' -region of Ogataea minuta 0GH1 gene 

<400> 41 

ccaytgrcar aaytgdatnc knckngcrta cca 33 
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<210> 42 
<211> 2527 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 
<222> 508.. 1812 

<400> 42 

agatctgttg acactggtca agcgtgtagc caagagaata ggaaacggaa tttcatactg 60 
ccggcacaca aggacaataa gggcgtccgg ggctgtcgaa attgtcgaga ccgtagagct 120 
attgttacct caataagttg ctctacgatt gtttccgtct ttgacaaagc agtaggcctt 180 
tctcaaggtg gtgtacgggt gtttcatttt taatttgcat cgagaacgcg tagtgcgcca 240 
atggatctgc agggggctcg gctgattgca ctgaaatttc agcaataaat agctgaggat 300 
attcaggcac aacggtacca acggggcagg cttgatcgcg aagcagcagg agaaggcagc 360 
gaagtgactg aagagacgag aaggagacga atcagcctac ccctggaacc ataaacaaag 420 
tcgagccgtt tttttaggga cagaaaccgt tctggatatt tattcgacgc agagactcgg 480 
tagtcatctc tacgttcagc acacaccatg aactatcacg acttgtacga tgatagcaaa 540 
cggcagtcgt tgatgcgaaa ggcgcgaaag ttcgctgaga tgaacaagaa gttggtggtg 600 
gtggtcattt taacgatgta cgttgtgtcg cgtctggcgt cggttggaag cacgaaacag 660 
gagtcgattc caggactcac catgaaagag tcagagttag aggtgaattt taaaacattt 720 
ggaatggatc tgcagaagcg gaacgagcta ccggccgcaa gtgcaacgct gagagaaaaa 780 
ctatcgtttt acttccccta tgaccctgaa aaaccagtgc ccaaccaaat atggcagacg 840 
tggaaagtgg acatcaacga caaatcattc ccgagacact tccgtaagtt ccaagagaca 900 
tggccacaac taaacagcgg gtacacgtac catctcattc cagacagtat tgtggacgag 960 
ttcatgagga gtctttttgc caatgtccct gaggttattg cagcctacaa catgttaccg 1020 
aaaaatatcc tcaaggcgga ttttttccgg tatttggtga tttttgcgcg cggtggaact 1080 
tattcggata tcgacacgat ctgcctcaaa ccagtgaacg aatgggccac gtttaacgaa 1140 
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caaactgtca tttcgcacta tctcaagacc 
gacccctcca cgcgcaaaac accgatcgga 
agacccgact ggcacgaatg gtacgctaga 
ggcaagcaag gccatcccat gctgcgcgag 
cgcaaagagg ccatgggcaa tttgaaaaaa 
atgcagtgga caggacccgg ggttttcaca 
gtgagtgacg gaaagctggg agacggttac 
gccaagtaca agctgtctca cattgaggtg 
aagcaaacta tcagctggaa gtccatgagt 
gtgatgatcc tgccaatcac tagcttcagc 
cccgaccacc cgctcgcatt tgtccggcac 
gagaagatgt gactgcatat aggaacgcat 
acttttgcgg ggaagtggtg taagggtgtt 
gcttggacgg aagaacgggt gcacgccgca 
, aacgagagag tagcttgcag attgcaatcc 
acgactgcgt cttttctttc tggtgtacgg 
aagatgcaac aaggtatctt ctgtagctaa 
cgatgactat gacagacagg tttttggagg 
atttgagggg cacgcactca cggcttttca 
tggctgattg gagagagtgg acagatgatt 
aacaggagat caattgtctt gttcttaact 
ttcgagagtt ttcgaaagag ctgggattcg 
aagaggagaa gggaggccac caagaggacg 
tactagt 
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aacggtaaaa cctcgcagtt gccagaagtg 1200 
ctcaccattg gaatagaggc cgacccagac 1260 
cgtattcagt tctgtcaatg gacgatccag 1320 
ttgatcatcc gtatagtgga gcaaactttc 1380 
gtagagggga aggatatggg tggtgacatc 1440 
gataccctgt ttgattatct caataacgtg 1500 
ggagtcgggt ccaagtactg gaacagtcac 1560 
gatgccaaca acgagccgat gcactctgac 1620 
aagctatcgg agcccctgat tatagatgac 1680 
cccggcgtgg gccagatggg ctcgcattcg 1740 
atgttccagg gcagctggaa accagatgca 1800 
tttatacagt agatcaagtt aaaagtttga 1860 
tgacgagggc ctgaacccgt gagtcaacgc 1920 
tggggctgtt cgttcagttt tgacgctgct 1980 
cgactgagtc cacccggttg agctagtcac 2040 
gtgtcaatac attttcggtt taaaaacgat 2100 
accccacttc tccagacacc ttccaccagc 2160 
attacaagaa gtttctcccc aaagcgcacg 2220 
cgacggcggg cggggccgat gcggggagtt 2280 
tgggtcattc gcaggagtat tacgagctga 2340 
accttatcta cgaaggatat gttggtgctg 2400 
attttatcgt ggaggagttg gaaggaattg 2460 
gagagtacac gaccatgtca gacactgacg 2520 

2527 



<210> 43 

<211> 434 

<212> PRT 

<213> Ogataea minuta 
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<400> 43 

Met Asn Tyr His Asp Leu Tyr Asp Asp Ser Lys Arg Gin Ser Leu Met 
1 5 10 15 

Arg Lys Ala Arg Lys Phe Ala Glu Met Asn Lys Lys Leu Val Val Val 

20 25 30 

Val lie Leu Thr Met Tyr Val Val Ser Arg Leu Ala Ser Val Gly Ser 
35 40 45 

Thr Lys Gin Glu Ser lie Pro Gly Leu Thr Met Lys Glu Ser Glu Leu 

50 " 55 60 

Glu Val Asn Phe Lys Thr Phe Gly Met Asp Leu Gin Lys Arg Asn Glu 
65 70 75 80 

Leu Pro Ala Ala Ser Ala Thr Leu Arg Glu Lys Leu Ser Phe Tyr Phe 
85 90 95 

Pro Tyr Asp Pro Glu Lys Pro Val Pro Asn Gin lie Trp Gin Thr Trp 
100 105 110 

Lys Val Asp He Asn Asp Lys Ser Phe Pro Arg His Phe Arg Lys Phe 
115 120 125 

Gin Glu Thr Trp Pro Gin Leu Asn Ser Gly Tyr Thr Tyr His Leu He 
130 135 140 
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Pro Asp Ser lie Val Asp Glu Phe Met Arg Ser Leu Phe Ala Asn Val 
145 150 155 160 

Pro Glu Val lie Ala Ala Tyr Asn Met Leu Pro Lys Asn He Leu Lys 
165 170 175 

Ala Asp Phe Phe Arg Tyr Leu Val lie Phe Ala Arg Gly Gly Thr Tyr 
180 185 190 

Ser Asp He Asp Thr He Cys Leu Lys Pro Val Asn Glu Trp Ala Thr 
195 200 205 



Phe Asn Glu Gin Thr Val He Ser His Tyr Leu Lys Thr Asn Gly Lys 
210 215 220 



Thr Ser Gin Leu Pro Glu Val Asp Pro Ser Thr Arg Lys Thr Pro He 

225 230 235 240 

Gly Leu Thr He Gly He Glu Ala Asp Pro Asp Arg Pro Asp Trp His 

245 250 255 

Glu Trp Tyr Ala Arg Arg He Gin Phe Cys Gin Trp Thr He Gin Gly 

260 265 270 



Lys Gin Gly His Pro Met Leu Arg Glu Leu He He Arg He Val Glu 

275 280 285 

Gin Thr Phe Arg Lys Glu Ala Met Gly Asn Leu Lys Lys Val Glu Gly 
290 295 300 
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Lys Asp Met Gly Gly Asp lie Met Gin Trp Thr Gly Pro Gly Val Phe 
305 310 315 320 

Thr Asp Thr Leu Phe Asp Tyr Leu Asn Asn Val Val Ser Asp Gly Lys 

325 330 335 

Leu Gly Asp Gly Tyr Gly Val Gly Ser Lys Tyr Trp Asn Ser His Ala 
340 345 350 

Lys Tyr Lys Leu Ser His He Glu Val Asp Ala Asn Asn Glu Pro Met 

355 360 365 

His Ser Asp Lys Gin Thr lie Ser Trp Lys Ser Met Ser Lys Leu Ser 
370 375 380 

Glu Pro Leu He He Asp Asp Val Met He Leu Pro He Thr Ser Phe 

385 390 395 400 



Ser Pro Gly Val Gly Gin Met Gly Ser His Ser Pro Asp His Pro Leu 
405 410 415 

Ala Phe Val Arg His Met Phe Gin Gly Ser Trp Lys Pro Asp Ala Glu 
420 425 430 

Lys Met 
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<210> 44 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer D03 used for confirmati 
on of destruction of Ogataea mi nut a QCH1 gene 

<400> 44 

ccattgtcag ctccaattct ttgataaacg 30 

<210> 45 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer D05 used for confirmati 
oh of destruction of Ogataea mi nut a QCH1 gene 

<400> 45 

acacttccgt aagttccaag agacatggcc 30 

<210> 46 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer D03-2 used for confirma 
tion of destruction of Ogataea minuta 0CH1 gene 

<400> 46 

tcaccacgtt attgagataa tcaaacaggg 30 

<210> 47 
<211> 8 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 47 

fhr Asn Tyr Leu Asn Ala Gin Tyr 
1 5 




<210> 48 
<211> 8 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 48 

Lys Ala Tyr Trp Glu Val Lys Phe 
1 5 



<210> 49 
<211> 23 
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<212> DNA. 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PPA5 for amplification 
of 5' -region of Qgataea minuta PEP4 gene 



<210> 50 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PPA3 for amplification 
of 3' -region of Qgataea minuta PEP4 gene 



<210> 51 
<211> 1951 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 



<400> 49 



acnaaytayy tnaaygcnca rta 



<400> 50 



aayttnacyt cccartangc ytt 
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<222> 491.. 1720 
<400> 51 

catatgtatt catcaatcta cagcttttct aatcngtgtg acttcagtca catgatcctc 60 
tgacccgcca cgaccttgct ggcttccagc gcgcgaaact cactcccaat tttcggatta 120 
gctaatcacg aagatttttg gatttcctga tctgtagtgt atccatcctg ccttaatcgt 180 
tttcgataca tttgttatcc gaattgggaa tggcattagt cgtgcgccac ccgactcgcc 240 
acccccattc tagtggcaaa caggattgaa agagggctaa aaggtaactt agtgttttat 300 
ctctgaatct tccttctgat atcaatcaac aattgttaaa cgattgaaag ttttgaaaca 360 
ttcattgaac ttgcgaagcg ctcacacagc atcgttcggt tagcagttac aacagtttag 420 
gtttttttcc ccacaaaaag gctcacgctg cctcctcact cttgcctctt ttcttgatga 480 
aactctcgct tgcattgctc gcccttggtg gtttccaaga ggcccacgcc aaggttcatc 540 
atgcgccaat caagaagact cctgccgcgg aaacttacaa ggacgtgagt ttcggcgact 600 
acgtggattc tctgaagggc aagtatgtct ctatgtttgc taagcatgct gcggagtcct 660 
cccaaaacgc ctttgtccct tttgttcagg aagtgcaaga cccagagttt actgttcagg 720 
agggacacaa ctcccctctc acgaactacg tgaacgctca gtacttcact gagattcaaa 780 
ttggtacccc gggccaaccg ttcaaggtca tcctcgacac tggttcgtcc aatttgtggg 840 
ttccaggctc ggattgttct tctcttgctt gctacctgca tcagaagtac gaccacgact 900 
cttcgtcaac ctacaaggcc aacggctctg aatttgctat cagatacggc tctggttcgc 960 
tggagggttt tgtctcccag gacaccctga ctcttggtga cctcatcatt ccaaagcaag 1020 
actttgccga ggccaccagt gagccaggtc tcgcatttgc ctttggtaag tttgacggta 1080 
ttctcggact tgcgtacgac accatctcgg tggacaagat tgttcctcct atctacaacg 1140 
ctttgaacct ggggcttttg gacgagcctc agttcgcctt ctacctcgga gacactgcca 1200 
agtctgaggc agacggtgga gtggctactt tcggaggtgt tgacgaaact aagtacgacg 1260 
gaaagatcac ttggttgcca gtgagaagaa aggcttactg ggaggtgaag tttgacggta 1320 
tcgctcttgg tgacgagtac gcgactttag acggatatgg cgctgccatc gacacaggta 1380 
cctctttaat tgctttgcct tcccaattgg ctgagatttt gaactctcaa atcggtgccg 1440 
agaagtcctg gtccggccag tacaccattg actgtgaaaa gagagcatct ttgccagacc 1500 
tcactttcaa ctttgacggt tacaatttct ctatctccgc gtacgactac actcttgagg 1560 
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tttcaggctc gtgcatttcc gccttcactc cgatggactt ccctgcccca attggccctc 1620 
tcgccatcat tggtgatgct ttcctgagaa agtattactc cgtgtacgac ttgggcaagg 1680 
acgctgttgg attggctaag gccgtttaat ctctagcctt ctagttattg attgctattg 1740 
ttaattctgc catcctggat tggcatgaat ggttggttgg tacgcatata cggttggcgg 1800 
tggtatgttt attgctttta ttacgtgacc aaatgttggt ttttctttca ccttttactc I860 
tgcactactt cactctttca ttggctttgg aagtacgtta tttttttcac cctatgtaac 1920 
tgaattgcac aaatttaaag attgctctag a ig5X 

<210> 52 
<211> 410 
<212> PRT 

<213> Ogataea minuta 
<400> 52 

Met Lys Leu Ser Leu Ala Leu Leu Ala Leu Gly Gly Phe Gin Glu Ala 
15 10 15 

His Ala Lys Val His His Ala Pro He Lys Lys Thr Pro Ala Ala Glu 

20 ' 25 30 

Thr Tyr Lys Asp Val Ser Phe Gly Asp Tyr Val Asp Ser Leu Lys Gly 
35 40 45 

Lys Tyr Val Ser Met Phe Ala Lys His Ala Ala Glu Ser Ser Gin Asn 
50 55 60 

Ala Phe Val Pro Phe Val Gin Glu Val Gin Asp Pro Glu Phe Thr Val 

65 70 75 80 
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ffifiE# 2003-3041552 



2002—127677 



Gin Glu Gly His Asn Ser Pro Leu Thr Asn Tyr Val Asn Ala Gin Tyr 

85 90 95 

Phe Thr Glu lie Gin He Gly Thr Pro Gly Gin Pro Phe Lys Val He 
100 105 110 

Leu Asp Thr Gly Ser Ser Asn Leu Trp Val Pro Gly Ser Asp Cys Ser 
115 120 125 

Ser Leu Ala Cys Tyr Leu His Gin Lys Tyr Asp His Asp Ser Ser Ser 
130 135 140 

Thr Tyr Lys Ala Asn Gly Ser Glu Phe Ala He Arg Tyr Gly Ser Gly 
145 150 155 160 

Ser Leu Glu Gly Phe Val Ser Gin Asp Thr Leu Thr Leu Gly Asp Leu 
165 170 175 

lie lie Pro Lys Gin Asp Phe Ala Glu Ala Thr Ser Glu Pro Gly Leu 
180 185 190 

Ala Phe Ala Phe Gly Lys Phe Asp Gly He Leu Gly Leu Ala Tyr Asp 

195 200 205 

Thr lie Ser Val Asp Lys lie Val Pro Pro He Tyr Asn Ala Leu Asn 

210 215 220 

Leu Gly Leu Leu Asp Glu Pro Gin Phe Ala Phe Tyr Leu Gly Asp Thr 

225 230 235 240 



13 3 ffi§E# 2003-3041552 



#2 0 0 2—1 2 7 6 7 7 



Ala Lys Ser Glu Ala Asp Gly Gly Val Ala Thr Phe Gly Gly Val Asp 

245 250 255 

Glu Thr Lys Tyr Asp Gly Lys lie Thr Trp Leu Pro Val Arg Arg Lys 
260 265 270 

Ala Tyr Trp Glu Val Lys Phe Asp Gly He Ala Leu Gly Asp Glu Tyr 

275 280 285 

Ala Thr Leu Asp Gly Tyr Gly Ala Ala He Asp Thr Gly Thr Ser Leu 
290 295 300 

He Ala Leu Pro Ser Gin Leu Ala Glu lie Leu Asn Ser Gin lie Gly 

305 310 315 320 

Ala Glu Lys Ser Trp Ser Gly Gin Tyr Thr lie Asp Cys Glu Lys Arg 

325 330 335 

Ala Ser Leu Pro Asp Leu Thr Phe Asn Phe Asp Gly Tyr Asn Phe Ser 
340 345 350 

He Ser Ala Tyr Asp Tyr Thr Leu Glu Val Ser Gly Ser Cys He Ser 
355 360 365 

Ala Phe Thr Pro Met Asp Phe Pro Ala Pro lie Gly Pro Leu Ala lie 

370 375 380 

He Gly Asp Ala Phe Leu Arg Lys Tyr Tyr Ser Val Tyr Asp Leu Gly 
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385 



390 



395 



400 



Lys Asp Ala Val Gly Leu Ala Lys Ala Val 
405 410 



<210> 53 
<211> 11 
<212> PRT 

<213> Saccharomyces cerevisiae 
<220> 

<221> variation 
<222> 2 

<223> Xaa=Gly or Leu 
<400> 53 

Asp Xaa Asn Gly His Gly Thr His Cys Ala Gly 
1 5 10 



<210> 54 
<211> 11- 
<212> PRT 

<213> Saccharomyces cerevisiae 
<220> 

<221> variation 
<222> 6 
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ffif£# 2003-3041552 



#2002-127677 



<223> Xaa=Ser or Thr 
<220> 

<221> variation 
<222> 9 

<223> Xaa=Val or He 
<220> 

<221> variation 
<222> 10 

<223> Xaa=Ala or Val 
<400> 54 

Gly Thr Ser Met Ala Xaa Pro His Xaa Xaa Gly 
15 10 

<210> 55 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer PPB5 for amplification 
of 5' -region of Qgataea minuta PRB1 gene 

<400> 55 

gaybknaayg gncayggnac ncaytgykcn gg 32 
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BUI® 2003-3041552 



^ #2002- 



1 2 7 6 7 7 



<210> 56 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer PPB3 for amplification 
of 3' -region of Ogataea minuta PRB1 gene 



<400> 56 

ccnrcnayrt gnggnwsngc catnwsngtn cc 

<210> 57 
<211> 2214 
<212> DNA 

<213> Ogataea minuta 



32 



<220> 
<221> CDS 
<222> 394.. 2013 

<400> 57 

ggatcccctc tctcgctagc gagtttcgcc tgctctgcga taagagaaaa ccggctgtgc 60 
agctttcacc ccaacacgtc actttctgca gtcgtgcgcc ggcttgcatt aggtcgtgcg 120 

cagatcccaa atttgccacc agactaaatt ggggcattct ggtgagggaa taggggaaat 180 

j 

aagagggtgt tttgacgttt catatacatt gctctttctt ttcttggacg gttagcggta 240 
ttgccataga ttatcttgcg cagttcagca tccttaggag ttattctttc ttgtaggtct 300 
tttttcagaa cagaaaaatc gccaatcaca gaaagattca gtcctaattg aagccttatc 360 
ttatcttatc tcacctcaac cacttgaacc aaaatgaagt tatcccagtc tgctgcggtg 420 
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2 002—127677 



gctattctgt 


cttcgttggc 


agcagtggag 


gccttggtca 


tcccgttatt 


tgacgacttg 


480 


ccagcagagt 


ttgcccttgt 


tccaatggat 


gcgaaagcgg 


aagtcatttc 


tgacgttcct 


540 


gtcgactcgg 


ccattagtga 


tgctcctatc 


gcggcactaa 


atgatgctcc 


aagccctctc 


600 


gtcacatcgc 


tgatcgcatc 


tcaaaatttg 


attccaaact 


cttatattgt 


cgttttcaag 


660 


aatggcctag 


cttccggggc 


agttgacttc 


cacatggagt 


ggctcaagga 


aacgcactcc 


720 


caaaccctgg 


ctgctttgtc 


taaggacatg 


ccagcagaag 


aattggccgc 


cgaaggtttc 


780 


gtttccgaaa 


gcattgatct 


tactgaggtg 


tttagcatct 


ccgatttgtt 


cagtggatat 


840 


accggatact 


tcccggagaa 


ggtggttgac 


ctcatcagaa 


gacaccctga 


cgtggcgttc 


900 


gttgagcagg 


actcgagagt 


tttcgccgat 


aagtcgtcta 


ctcaaaacgg 


tgctccttgg 


960 


ggtttgtcta 


gaatctctca 


cagagagcct 


ctcagtctcg 


gcaatttcaa 


cgagtacgtt 


1020 


tacgacgatc 


ttgctggaga 


tggcgtcacg 


gcttatgtca 


ttgataccgg 


tatcaatgtg 


1080 


aagcacgagc 


agttcggtgg 


cagagcagag 


tggggtaaga 


ccatcccaac 


cggtgatgat 


1140 


gatattgacg 


gaaacggtca 


cggtactcac 


tgcgctggta 


caattggctc 


ggaagattat 


1200 


ggagtttcta 


agaactccaa 


aattgtcgca 


gtgaaggttt 


tgagatctaa 


cggttctggt 


1260 


tccatgtctg 


acgtgatcaa 


gggtgttgaa 


ttcgctgcaa 


atgatcacgt 


tgccaagtct 


1320 


aaagccaaga 


aggacggttt 


caagggatcg 


actgccaaca 


tgtctttggg 


aggtggcaag 


1380 


tctcctgctc 


ttgacttggc 


tgtcaatgcc 


gctgtcaaag 


ctggtttaca 


ctttgctgtt 


1440 


gccgctggta 


acgacaatgc 


tgacgcatgc 


aactattctc 


ctgctgctgc 


agagaacgca 


1500 


gtcactgttg 


gtgcgtccac 


tttgtctgac 


tctagagctt 


acttttccaa 


ctatggtaaa 


1560 


tgtgttgaca 


tttttgctcc 


gggcttgaac 


atcctttcca 


cctacatagg 


ttctgacact 


1620 


gccaccgcca 


ctctttctgg 


tacatcgatg 


gcctcccctc 


acgtttgtgg 


tctgttgacc 


1680 


tactttttga 


gcttgcaacc 


agaatcgtcg 


tcgttgtttt 


cttcggcagc 


tatctcccct 


1740 


gctcagctga 


agaagaacct 


gatcaagttt 


ggtacgaaga 


acgttttgtc 


tgagattcca 


1800 


tcggacggaa 


ccccaaatat 


tctcatttac 


aacggtgctg 


gcaagaacat 


cagtgacttc 


1860 


tgggcgtttg 


aagacgaggc 


ctcggccaag 


tccgacttga 


agaaggctgt 


cgatattgcc 


1920 


acaagtgttg 


acttagacct 


gcaagatatc 


aaggagaagt 


tcaaccatat 


tttggaggag 


1980 


gtcgccgaag 


aggttgctga 


tttgttcgat 


taggtttcta 


acaattcagt 


gatcttgtct 


2040 


ttactgtggt 


ttcggaaact 


gggtttagac 


agcggtcctg 


ttactcatat 


tgcgcttgat 


2100 


cgcttttcct 


tttttttctg 


ttgtttggag 


tgtttgtttt 


tctggataat 


gtggttagtt 


2160 



13 8 



ffiK# 2003-30 41552 



2002—127677 



tttcaagttg cttccaatat tgtttgtcca gattagagtc attgcttgaa gctt 2214 

<210> 58 
<211> 539 
<212> PRT 

<213> Ogataea minuta 
<400> 58 

Met Lys Leu. Ser Gin Ser Ala Ala Val Ala He Leu Ser Ser Leu Ala 
15 10 15 

Ala Val Glu Ala Leu Val He Pro Leu Phe Asp Asp Leu Pro Ala Glu 

20 25 30 

Phe Ala Leu Val Pro Met Asp Ala Lys Ala Glu Val He Ser Asp Val 

35 40 45 

Pro Val Asp Ser Ala lie Ser Asp Ala Pro He Ala Ala Leu Asn Asp 

50 55 60 

Ala Pro Ser Pro Leu Val Thr Ser Leu He Ala Ser Gin Asn Leu He 
65 70 75 80 

Pro Asn Ser Tyr lie Val Val Phe Lys Asn Gly Leu Ala Ser Gly Ala 
85 90 95 

Val Asp Phe His Met Glu Trp Leu Lys Glu Thr His Ser Gin Thr Leu 
100 105 110 
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miiE#2 003-3041552 



#200 2-127677 



Ala Ala Leu Ser Lys Asp Met Pro Ala Glu Glu Leu Ala Ala Glu Gly 
115 120 125 

Phe Val Ser Glu Ser He Asp Leu Thr Glu Val Phe Ser He Ser Asp 
130 135 140 

Leu Phe Ser Gly Tyr Thr Gly Tyr Phe Pro Glu Lys Val Val Asp Leu 
145 150 155 160 

He Arg Arg His Pro Asp Val Ala Phe Val Glu Gin Asp Ser Arg Val 
165 170 175 

Phe Ala Asp Lys Ser Ser Thr Gin Asn Gly Ala Pro Trp Gly Leu Ser 
180 185 190 

Arg He Ser His Arg Glu Pro Leu Ser Leu Gly Asn Phe Asn Glu Tyr 
195 200 205 

Val Tyr Asp Asp Leu Ala Gly Asp Gly Val Thr Ala Tyr Val He Asp 

210 215 220 

Thr Gly He Asn Val Lys His Glu Gin Phe Gly Gly Arg Ala Glu Trp 

225 230 235 240 

Gly Lys Thr He Pro Thr Gly Asp Asp Asp He Asp Gly Asn Gly His 

245 250 255 



Gly Thr His Cys Ala Gly Thr He Gly Ser Glu Asp Tyr Gly Val Ser 

260 . 265 270 
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#2 002 — 127677 



Lys Asn Ser Lys lie Val Ala Val Lys Val Leu Arg Ser Asn Gly Ser 
275 280 285 



Gly Ser Met Ser Asp Val He Lys Gly Val Glu Phe Ala Ala Asn Asp 

290 295 300 



His Val Ala Lys Ser Lys Ala Lys Lys Asp Gly Phe Lys Gly Ser Thr 
305 310 315 320 

Ala Asn Met Ser Leu Gly Gly Gly Lys Ser Pro Ala Leu Asp Leu Ala 

325 330 335 



Val Asn Ala Ala Val Lys Ala Gly Leu His Phe Ala Val Ala Ala Gly 

340 345 350 

Asn Asp Asn Ala Asp Ala Cys Asn Tyr Ser Pro Ala Ala Ala Glu Asn 

355 360 365 

Ala Val Thr Val Gly Ala Ser Thr Leu Ser Asp Ser Arg Ala Tyr Phe 
370 375 380 

Ser Asn Tyr Gly Lys Cys Val Asp He Phe Ala Pro Gly Leu Asn He 
385 390 395 400 

Leu Ser Thr Tyr He Gly Ser Asp Thr Ala Thr Ala Thr Leu Ser Gly 
405 410 415 

Thr Ser Met Ala Ser Pro His Val Cys Gly Leu Leu Thr Tyr Phe Leu 
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420 



425 



430 



Ser Leu Gin Pro Glu Ser Ser Ser Leu Phe Ser Ser Ala Ala lie Ser 
435 440 445 

Pro Ala Gin Leu Lys Lys Asn Leu He Lys Phe Gly Thr Lys Asn Vai 
450 455 460 

Leu Ser Glu lie Pro Ser Asp Gly Thr Pro Asn He Leu He Tyr Asn 
465 470 475 480 

Gly Ala Gly Lys Asn He Ser Asp Phe Trp Ala Phe Glu Asp Glu Ala 
485 490 495 

Ser Ala Lys Ser Asp Leu Lys Lys Ala Val Asp lie Ala Thr Ser Val 
500 505 510 

Asp Leu Asp Leu Gin Asp He Lys Glu Lys Phe Asn His lie Leu Glu 

515 520 525 



Glu Val Ala Glu Glu Val Ala Asp Leu Phe Asp 

530 535 



<210> 59 
<211> 9 
<212> PRT 

<213> Saccharomyces cerevisiae 
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ffiSE# 2003-3041552 



#2 002 — 127677 



<220> 

<221> variation 
<222> 1. 

<223> Xaa=His or Asn 
<220> 

<221> variation 
<222> 5 

<223> Xaa=Val or Thr 
<400> 59 

Xaa Tyr Asp Trp Xaa Phe Leu Asn Asp 

1 - 5 

<210> 60 
<211> 12 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 60 

Tyr Asn Leu Cys His Phe Trp Ser Asn Phe Glu He 
1 5 10 

<210> 61 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
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ffiH4$ 2003-3041552 



^ #2002-127677 



<220> 

<223> Description of Artificial Sequence: primer PKR5 for amplification 
of 5' -region of Ogataea minuta KTR1 gene 

<400> 61 

maytaygayt ggryhttyyt naayga 26 

<210> 62 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PKR3 for amplification 
of 3' -region of Ogataea minuta KTR1 gene 

<400> 62 

atytcraart tnswccaraa rtgrcanarr ttrta 35 

<210> 63 
<211> 1930 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 
<222> 124.. 1335 
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ffiSE# 2003-3041552 



<400> 63 






gagctctata 


tttagctttg 


gacattggta 


agtgagttct 


atagaaagac 


aggctacaaa 


acaatggcta 


gagcgaatgc 


gaggctgatc 


ttatgtggat 


acattttatc 


caagggctcg 


tccggctcga 


gttccagtgg 


cactgttgct 


gagaaaagcg 


ttgcaggcgc 


agccgagaaa 


aaggtgaagg 


ccacttttgt 


ctctttggcc 


tcgatcagac 


aggtcgaaga 


ccgtttcaac 


aacgacgcgg 


aattcaacga 


cgagttcaag 


accaagtatg 


gtgtcattcc 


aaaggaacag 


aaggctgctg 


ccaccagaga 


gcaaatgaga 


tcgtacagac 


acatgtgcag 


atacgagtcg 


gagtacgagt 


actactggag 


agtggagcca 


gacatcttca 


agttcatgaa 


ggacaacaag 


gagtacaagg 


agaccatccc 


aactctgtgg 


ccacagtacg 


ttgcccagga 


caacctgatc 


tacaatggat 


gtcacttctg 


gtctaacttc 


gaagcctaca 


ccaagtactt 


tgaggcgttg 


tggggagatg 


cccctatcca 


ctcgattgcc 


catttcttcg 


acgacgtcgg 


atacttccac 


gctgtcagag 


aggccaagaa 


ctgtgtctgc 


tactcctgta 


cccctaagtt 


ttaccaggag 


cagtacatcc 


attagttgac 


ccaggccacg 


tacaagtctt 


tcaatactaa 


attagctgga 


ggggt ttctg 


taatttttgt 


ttcgagaaaa 


tgtctcccgg 


gggcaaacaa 


cgtgctctct 


acgcccgcag 


gtaaacgcaa 


tgtccgatac 


gatgagcttc 


gagaacgttc 


tcgaggttct 



02-127677 




ctagttggac 


tgttgatcgg 


ttgacttgac 


60 


gaccaccaag 


gctggcaaat 


ttgcgagatt 


120 


cggtttgcaa 


tctttgctac 


cgtgttggtt 


180 


tctacttcgt 


atacgatttc 


gacgccagag 


240 


aatactgaga 


aatctgccct 


cgcagtgggt 


300 


agcgttcctg 


cagctgacgt 


cccagatgga 


360 


agaaaccagg 


atctgtggga 


gctggtgaac 


420 


aacaagtatc 


attacgattg 


ggtgttcttg 


480 


aaggtgacct 


ctcaggtctg 


ttcgggtaag 


540 


tggagcttcc 


cttcgtggat 


cgacactgat 


600 


aaggacaaga 


tcatctacgg 


agactccatc 


660 


ggattcttct 


tcaaacaccc 


agaactcgca 


720 


agcatcaaga 


tctactgtga 


cattgactac 


780 


aagtcgtacg 


gatggaccat 


ttctcttcct 


840 


aagaccacta 


gagacttcat 


gaaggaaaac 


900 


aactttattt 


cggacgacgg 


aggaagcagc 


960 


gaggtcggct 


cgctcgagtt 


ctggagaggc 


1020 


gaccaggctg 


gtgggttctt 


ctacgaaaga 


1080 


gttgctctgt 


tcatgcctaa 


ggacgaggtt 


1140 


aatccgttcc 


acaactgccc 


gatcgacaac 


1200 


aaccaagccg 


acgacttcac 


cttccagcac 


1260 


atgggtttga 


aaaagcctgc 


taactgggag 


1320 


ggttgatttc 


gcctggttgt 


tttttgtttt 


1380 


ttcaagtgat 


acgagatgat 


tttcatctcc 


1440 


ataaatctac 


aaaaaaacgt 


gccagatact 


1500 


ctgctactaa 


gtgttttgtt 


tctgtccaca 


1560 


agattctgag 


tcagtctcga 


cgatcacaca 


1620 


agaagactct 


gcgtctgagt 


gctccaagaa 


1680 
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caaggacttc ctctccttct cgacgatcat cgacgtccat ctgggtgatc tttccattta 1740 
cactgagtcc gagcgacttg agctgttgtc gaaactgaca tctattctga gcaatgacca 1800 
ccaattggtt tacgaggtag gatgggactt accaccgatc atattcagct tcctggactc I860 
tgaatcttcg cccagtgagg ggctgatgaa cagcaaggtc acggttcttt tcttgaagct 1920 
gtttgagctc ig 30 

<210> 64 
<211> 403 
<212> PRT 

<213> Ogataea minuta 
<400> 64 

Met Ala Arg Ala Asn Ala Arg Leu He Arg Phe Ala lie Phe Ala Thr 
15 10 15 

Val Leu Val Leu Cys Gly Tyr He Leu Ser Lys Gly Ser Ser Thr Ser 
20 25 30 

Tyr Thr He Ser Thr Pro Glu Ser Gly Ser Ser Ser Ser Gly Thr Val 
35 40 45 



Ala Asn Thr Glu Lys Ser Ala Leu Ala Val Gly Glu Lys Ser Val Ala 

50 55 60 

Gly Ala Ala Glu Lys Ser Val Pro Ala Ala Asp Val Pro Asp Gly Lys 

65 70 75 80 

Val Lys Ala Thr Phe Val Ser Leu Ala Arg Asn Gin Asp Leu Trp Glu 
85 90 95 
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Leu Val Asn Ser lie Arg Gin Val Glu Asp Arg Phe Asn Asn Lys Tyr 
100 105 110 

His Tyr Asp Trp Val Phe Leu Asn Asp Ala Glu Phe Asn Asp Glu Phe 

115 120 125 

Lys Lys Val Thr Ser Gin Val Gys Ser Gly Lys Thr Lys Tyr Gly Val 
130 135 140 

He Pro Lys Glu Gin Trp Ser Phe Pro Ser Trp lie Asp Thr Asp Lys 
145 150 155 160 

Ala Ala Ala Thr Arg Glu Gin Met Arg Lys Asp Lys lie He Tyr Gly 
165 170 175 

Asp Ser lie Ser Tyr Arg His Met Cys Arg Tyr Glu Ser Gly Phe Phe 
180 185 190 

Phe Lys His Pro Glu Leu Ala Glu Tyr Glu Tyr Tyr Trp Arg Val Glu 
195 200 205 

Pro Ser lie Lys lie Tyr Cys Asp He Asp Tyr Asp He Phe Lys Phe 
210 215 220 

Met Lys Asp Asn Lys Lys Ser Tyr Gly Trp Thr lie Ser Leu Pro Glu 
225 230 235 240 



Tyr Lys Glu Thr lie Pro Thr Leu Trp Lys Thr Thr Arg Asp Phe Met 
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245 



250 



255 



Lys Glu Asn Pro Gin Tyr Val Ala Gin Asp Asn Leu He Asn Phe He 
260 265 270 

Ser Asp Asp Gly Gly Ser Ser Tyr Asn Gly Cys His Phe Trp Ser Asn 
275 280 285 

Phe Glu Val Gly Ser Leu Glu Phe Trp Arg Gly Glu Ala Tyr Thr Lys 

290 295 300 

Tyr Phe Glu Ala Leu Asp Gin Ala Gly Gly Phe Phe Tyr Glu Arg Trp 

305 310 315 320 

Gly Asp Ala Pro He His Ser He Ala Val Ala Leu Phe Met Pro Lys 

325 330 335 

Asp Glu Val His Phe Phe Asp Asp Val Gly Tyr Phe His Asn Pro Phe 
340 345 350 

His Asn Cys Pro lie Asp Asn Ala Val Arg Glu Ala Lys Asn Cys Val 

355 360 365 

Cys Asn Gin Ala Asp Asp Phe Thr Phe Gin His Tyr Ser Cys Thr Pro 
370 375 380 



Lys Phe Tyr Gin Glu Met Gly Leu Lys Lys Pro Ala Asn Trp Glu Gin 
385 390 395 400 
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Tyr He His 



<210> 65 
<211> 10 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 65 

Thr Ser Trp Val Leu Trp Leu Asp Ala Asp 
1 5 10 



<210> 66 
<211> 10 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 66 

Glu Thr Glu Gly Phe Ala Lys Met Ala Lys 
1 5 10 



<210> 67 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer PMN5 for amplification 
of 5' -region of Ogataea mi nut a MNN9 gene 

<400> 67 

acnwsntggg tnytntggyt ngaygcnga 29 

<210> 68 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PMN3 for amplification 
of 3' -region of Ogataea minuta MNN9 gene 



<400> 68 

ttngccatyt tngcraancc ytcngtytc 29 

<210> 69 
<211> 2221 
<212> DNA 

<213> Ogataea minuta 

<220> 
<221> CDS 
<222> 931.. 2034 

<400> 69 



15 0 
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#2 002-127677 



gggcccagag 


gaggaggtag 


gagtgggggg 


ctgccccgca 


cttcggccgc 


accgcc.aacc 


ccggcctttc 


cattgaagcg 


agctaagcag 


agcccctgtt 


tgccccgaaa 


ccgggttaga 


atctttcaga 


tggccgcagg 


ttgctggcag 


ggctagtcag 


tagggcaccc 


tgcgggttag 


gcatcgcagg 


agtgttaagc 


ggcagaaaag 


taaccgtagt 


cggcgcgcga 


gtccgagaag 


ttacccaaaa 


gaagcaggac 


tggaaggaaa 


ggcacactgg 


acggtcatcc 


tagtgtggtt 


ggtccatccc 


ctagcaaact 


cgagccggat 


cgcctcgaaa 


tccccttgaa 


gtacacagcc 


aagacgcaaa 


acgccttact 


ttgaacaaca 


agaaacacaa 


gagctttacc 


aacctctaaa 


catctctttc 


agcaccatta 


tagaactccg 


attggctaaa 


taatcagtgc 


tgatttggac 


gtacaccaga 


tacgaaggaa 


acccgtgaag 


ttgttgtttc 


tggtgtttgg 


aggctcgtct 


tacaagcgca 


acaacagaga 


tgaggtgatt 


cactatgacc 


tgaacaacct 


tgcgtcgacg 


ttgattttga 


cgccaatggc 


gaagtttctg 


acatatccac 


gtgacctgat 


cgagctcgga 


caagcattga 


agaagctgga 


gcacgcggtg 


gaacctaagt 


tcgccaaagt 


cacgatcctc 


tcggaaaagg 


acagacacgc 


gttcaaggtg 


gccagaaact 


cgctgctgtt 


caccaccatt 


gactcagata 


tcgtggagtc 


gcctcacacg 


ccagtcattg 


ctgccaattg 


ctaccagaga 


atccgtcctt 


acgacttcaa 


caactggatc 



atcgccaatt 


ttctggcgcg 


ctactccgcg 


60 


ttttctttgc 


gcaccccctc 


tccaacgttt 


120 


tcagagagca 


ccaccgggag 


acgtgatcgc 


180 


caaaacgcgg 


ttcggcttca 


acggactctc 


240 


cttcgggctg 


acaacatcat 


ggctgacgta 


300 


taagtctccc 


tgcaggtcac 


cgttgcttga 


360 


aggaggtgga 


gtggggacga 


gagatccggg 


420 


ttaatcgacg 


cgtcgaaact 


gggtcttttg 


480 


cagaccggga 


ttggtgtgta 


tttctgtcag 


540 


ccgctcaccg 


cttacct^gc 


tggtgttcct 


600 


caccctattc 


tggccggttt 


tgctatttcc 


660 


tgaaatttgg 


ctttttcttc 


actgtcgtgc 


720 


tcaacatcta 


gcaaatgctg 


acgaaatttg 


780 


aaataaccta 


ggctcccgtt 


tgcagctccg 


840 


gaaagcatat 


tcacagcacg 


tgagacgcgg 


900 


atgttgaaag 


gcgttttgaa 


acaccctctg 


960 


gtgttggttc 


ccgtcttcgg 


attggctgtt 


1020 


tccaacagaa 


agaccaacag 


tccctactcg 


1080 


ccacgtaatt 


tgccagcgga 


tcacatctcc 


1140 


ccgatggctg 


cttacaacaa 


ggagagagtg 


1200 


gacggatact 


gggacaactt 


gctgaaattg 


1260 


ttcattgtgc 


cgcgcacagc 


agagggagac 


1320 


aagattatcc 


agaacccaaa 


gaacaccaag 


1380 


agacaggaca 


acgagtccct 


ttcgtcacag 


1440 


cagaaagaac 


ggcgcgcaca 


aatggccaca 


1500 


ggcccgtaca 


cctcatgggt 


tctgtggctt 


1560 


ttgatccagg 


atcttgtttc 


gcacgacaag 


1620 


tactacgacg 


aggacaagaa 


ggaggactcc 


1680 


gagtctgaag 


agggactacg 


gatcgcatcc 


1740 
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acgatgtcgg acgacgagat catcgtggaa gcgtacgcag aaattgccac ctatcgtcca 1800 

ctgatgggcc atttctatga tcctaacggc gacctgggaa ccgagatgca actggatggt 1860 

gtcggaggaa cctgtctgat ggtgaaggcc gacgtccatc gcgacggggc catgttcccg 1920 

aacttcccct tctaccatct catcgaaacc gaagggttcg ccaaaatggc caaacggctt 1980 

ggctaccagg tgtttggtct tccaaactat cttgttttcc actacaacga gtgactcttg 2040 

gtcttttata tagttgagca aaaatgaaaa aacatgtcaa aaatagcaag acaacgtgaa 2100 

atgtgtcgcg acgcgacgcc gtagttgttg caccgcaacg cgaacttctg tcgcgcctgt 2160 

caactagaat aggttcgcac acgaccccac cgttccgatt tccttatcag caaagagatc 2220 

t 2221 

<210> 70 
<211> 367 
<212> PRT 

<213> Ogataea minuta 



<400> 70 

i 

Met Leu Lys Gly Val Leu Lys His Pro Leu Val His Gin lie Arg Arg 
15 10 15 

Lys Pro Val Lys Val Leu Val Pro Val Phe Gly Leu Ala Val Leu Leu 

20 25 30 

Phe Leu Val phe Gly Gly Ser Ser Ser Asn Arg Lys Thr Asn Ser Pro 
35 40 45 

Tyr Ser Tyr Lys Arg Asn Asn Arg Asp Glu Val He Pro Arg Asn Leu 
50 55 60 



Pro Ala Asp His lie Ser His Tyr Asp Leu Asn Asn Leu Ala Ser Thr 
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65 



70 



75 



80 



Pro Met Ala Ala Tyr Asn Lys Glu Arg Val Leu He Leu Thr Pro Met 
85 90 95 

Ala Lys Phe Leu Asp Gly Tyr Trp Asp Asn Leu Leu Lys Leu Thr Tyr 
100 . 105 110 

Pro Arg Asp Leu He Glu Leu Gly Phe He Val Pro Arg Thr Ala Glu 
115 120 125 

Gly Asp Gin Ala Leu Lys Lys Leu Glu His Ala Val Lys He lie Gin 
130 135 140 

Asn Pro Lys Asn Thr Lys Glu Pro Lys Phe Ala Lys Val Thr lie Leu 
145 150 155 160 

Arg Gin Asp Asn Glu Ser Leu Ser Ser Gin Ser Glu Lys Asp Arg His 
165 170 175 

Ala Phe Lys Val Gin Lys Glu Arg Arg Ala Gin Met Ala Thr Ala Arg 
180 185 190 

Asn Ser Leu Leu Phe Thr Thr He Gly Pro Tyr Thr Ser Trp Val Leu 

195 200 205 



Trp Leu Asp Ser Asp He Val Glu Ser Pro His Thr Leu lie Gin Asp 
210 215 220 
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Leu Val Ser His Asp Lys Pro Val He Ala Ala Asn Gys Tyr Gin Arg 

225 230 235 240 

Tyr Tyr Asp Glu Asp Lys Lys Glu Asp Ser lie Arg Pro Tyr Asp Phe 
245 250 255 

Asn Asn Trp lie Glu Ser Glu Glu Gly Leu Arg lie Ala Ser Thr Met 
260 265 270 

Ser Asp Asp Glu He He Val Glu Ala Tyr Ala Glu He Ala Thr Tyr 

275 280 285 

Arg Pro Leu Met Gly His Phe Tyr Asp Pro Asn Gly Asp Leu Gly Thr 

290 295 300 

Glu Met Gin Leu Asp Gly Val Gly Gly Thr Cys Leu Met Val Lys Ala 
305 310 315 320 

Asp Val His Arg Asp Gly Ala Met Phe Pro Asn Phe Pro Phe Tyr His 

325 330 335 

Leu lie Glu Thr Glu Gly Phe Ala Lys Met Ala Lys Arg Leu Gly Tyr 

340 345 350 



Gin Val Phe Gly Leu Pro Asn Tyr Leu Val Phe His Tyr Asn Glu 

355 360 365 



<210> 71 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DMN5 
<400> 71 

agatgaggtg attccacgta atttgccagc 30 

<210> 72 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer DMN3 



<210> 73 
<211> 12 
<212> PRT 

<213> Pichia pastoris 
<400> 73 

Gly Gly Gly Ser Ser He Asn Phe Met Met Tyr Thr 
1 5 10 



<400> 



72 



ttttgattgt catctatttc gcacaccctg 



30 
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<210> 74 
<211> 10 
<212> PRT 

<213> Pichia pastoris 
<400> 74 

Asp Met Trp Pro Met Val Trp Ala Tyr Lys 
1 5 10 



<210> 75 
<211> 35 ■ 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer PAX5 for amplification o 
f 5' -region of Qgataea mi nut a A0X1 gene 

<400> 75 

ggnggnggnw snwsnathaa yttyatgatg tayac 35 

<210> 76 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer PAX3 for amplification 
of 3' -region of Qgataea mi nut a A0X1 gene 

<400> 76 

ttrtangccc anaccatngg ccacatrtc 29 

<210> 77 
<211> 5817 
<212> DNA 

<213> Ogataea minuta 

<220> 

<221> CDS 

<222> 2349.. 4340 

<400> 77 

aagctttctt tcgcaaacag ctctttggta gaggagaata gagtgcccag ctgataaaga 60 
aggcgcactt taaaagataa tctacatcca gaaaaataaa aaaataaaac tgaaccggca 120 
tttgcgatta cgtaagccac aaaatttcag gaaactcgta caagatcagg ttggcgaggg 180 
ggctagcgat agaatgtatc agtgttatta gtggctctag gagtagaaaa caatagaata 240 
aagatccgaa gaaagggagc aagaaggcca cgccagacgt tctagtaggt agcccaatcg 300 
tcaatgtagc tgttcaggtc tttcaacagg ttcttggtct cgtctggact ggagatccaa 360 
caagtcgttg ctgcggttcg actggcatag tcgttggcgc cgagggagct gaactggtcg 420 
ccgacgtgca gggtgttttc gggcttgatg gttcggttgt cgttgcagct gaggaactct 480 
tggaggattt tcaccccgta ggacttgtcg ccaatatcga cccagatgtc cgagcctccg 540 
ttgaaagcgc accatctgat tttcttagag gaagggaagt ggcggagacg tttgtctacg 600 
cgcagaacca cctcttccag ctgctcgcga acgagtttgt agccttcttt ggggaccagt 660 
ccaacggcac gctcctttct gatgatgatg gcatgcaatg aaagtttctt gatcaggtcc 720 
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gagaagatct cctgcgcaaa gtccagggtc cggatgatgt cttcctcgga ccagtcgagc 780 
atgttttcaa gcagccattt gtctttggag aagaactcga gtccgccaag ctcgttggag 840 
tagcggaata ggtagtttgc ttcgcctccc atcaccagaa cgttctggcg ctgtctgtcg 900 



gagccgtcgg agtagcccgc ggcagtgacg atgccgacat agaggtcttt ggcgagcagc 1020 
ttgatgagat ggggcaagat cggcgacgag gcgtcgaagt tggagccgtc atcgtagaga 1080 
gtgatgtctc cgtcaaaagt cacgagctgg agtctgcggt gtacggatgt tttgttgtgg 1140, 
aaagtgttgg agagctcgag aagttgcgcc gtgttcagaa tgagccgaat gtcgttgaac 1200 
gagggcgcta caagtctcct tttgctgatt gtgcggcgtc cgtcctcgat gtagaacgcc 1260 
ttctccaggg gcaatcgggt gaagaaacag ccaacggaag gcaccaattg gaccaatctg 1320 
gacatttcag gcattcccgc ctgggtcatc tcgatgttgt cgttgatcag cagctcgagg 1380 
tcatggaaga tttccgcgta gcgtcgcttc gcttccgaat tcaccatgag gtcgtccact 1440 
gcggagat.cc cattggactt gactgcatag agaacaaacg gggtggccag caagcccttg 1500 
atccactcaa tcagtccgtc tcggcggtgc tccttgagcg cgtactcgac tctgtatctg 1560 
gttgtcattt gcgggagggg tgtaaagc.ag ctcagccggt gactgtgcaa ggacgaacgg 1620 
ttcctacttg aatgctaggc tggctaattg ggtatggcac aaacggcaca aacggcagat 1680 
gactgcaaat gacgacggta aacagaatcc actcagctgg cactaactgg gtgtagacta 1740 
agagttcgag ccggggaggg agtgacgatg cagccagaaa aagagccggt acgcaatcag 1800 
ggaaatagcc gtcaaaagaa aaacagaagg ggctgcagtt ttgctgccgc ccgccgcgcg 1860 
cccgcgctgg ctttccccgg ccggggaggc agccggctaa agaaaatagc ctatttcgat 1920 
ttcgcgtagc ccctcggttg cctattgagg gttacttttc gctccctctt ttgggccaac 1980 
tgacagtttg tggggtaaca acggtgtccg aggccagcta ttcggcaaac aatagacaga 2040 
ttagagacct actacggagt ttcagtgtct tcggaagctg cacagcccga atgtcggagc 2100 
ccgtgtgacg acacccccgc atggcttttg gcaatctcac atcgcccctc cctgcgtctc 2160 
cactctgggc atgagcagtg gtgtgcctgg tgtatctctg gcccccgcgg ggcagacagc 2220 
aaactgcgta taaatagcta cttccatctc ctacttgttg caccattgcc atagtaagaa 2280 
aagaagcaga tcactcaact tgttcaaaga ctcttgtgtt ctgttacgac ttacgactta 2340 
cgaaaaaaat ggctattcct gacgaattcg atatcatcgt tgtgggtgga ggctcatgcg 2400 
gctgcgccat cgccggtaga ctcggtaacc tcgacccgga cgttactgtg gctctcatcg 2460 



gtgagctttg gggtggtctt cacctcgtct atgagcccct tgagtcgggc gtagtacttg 960 
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agggtggtga gaacaacatc aataacccat gggtctacct tcctggtgtc tatccaagaa 2520 
acatgagact cgactccaag acggctacct tctacaactc gagaccatcc aagcacctga 2580 
acggcagaag ggccattgtc ccctgcgcta acattcttgg tggaggttcc tccatcaact 2640 
tcctcatgta caccagagcc tcggcctccg actacgacga ctgggagcaa gagggatgga 2700 
ccaccgacga gctgcttccg ctcatgaaga agctcgagac gtatcaacgt ccttgcaaca 2760 
acagggaggt gcacggtttc gacggtccga tcaaggtctc cttcggtaac tacacctacc 2820 
caactgccca agacttcctg agagcctgcg agtcgcaggg tattcctttc aacgacgatc 2880 
ttgaagacct caaggcctcg cacggagctg agtactggct caagtggatc aacagggatc 2940 
tcggtagaag atcggactcg gcacacgcct acatccaccc taccatgaga aacaagagca 3000 
atctgttcct cattacgtcc accaaggctg acaaggtgat cattgagaac ggcgttgctg 3060 
tcggtgtcag gaccgttcca atgaagccgg tcgagaccaa aaaccctcca agcaggatct 3120 
tcaaggccag aaagcaaatt gtggtttcgt gcggtacgat ctcctctcca ttggtgctgc 3180 
aaagatctgg tatcggtgcg gcccacaagc tgagacaagc gggcatcaag ccgatcgtcg 3240 
acttgcctgg tgtcggtgag aacttccagg accactactg cttcttcacc ccatactatt 3300 
ccaagccaga ggttccaacc tttgacgact ttgtcagagg tgacccagtc gctcaaaagt 3360 
ccgcctttga ccagtggtac tccaacaagg acggtcctct taccaccaac ggtatcgagg 3420 
ctggtgtcaa gatcagacca accgacgagg agttggccac ggctgacgat gacttcatcc 3480 
aagggtacca cgagtacttt gacaacaagc cagacaagcc actgatgcat tactctgtca 3540 
tttccggttt cttcggtgac cacaccaaga ttccaaacgg caagttcttc accatgttcc 3600 
actttttgga gtacccattt tcgagaggtt tcgtttatgc tgtttcccca gacccatacg 3660 
aagctccaga ctttgatcca ggtttcctga acgattccag agacatgtgg cctatggttt 3720 
ggtcttacaa gaagtcgaga cagacagcca gaagaatgga gtcgtttgct ggtgaagtca 3780 
cctcgcacca cccactctac ccggttgact ctccagcccg tgccaaggac ttggatctcg 3840 
agacatgcaa ggcatttgct ggaccaaacc acttcaccgc caacttgtac cacggttcct 3900 
ggactgttcc aattgagaag ccaacgccaa agaacgactc gcacgtgacc tgcaaccagg 3960 
tcgagatctt ctccgacatt gactactctg ccgaggacga tgaggctatt gtcaagtaca 4020 
tcaaggagca cactgagacc acctggcact gtttgggaac ctgttcgatg gctccacaag 4080 
aaggtagcaa gatcgctcca aagggtggtg ttgtcgatgc cagattgaac gtgtacgaag 4140 
tgaagaacct caaggttgcc gacctgtcga tctgcccaga taacgttgga tgtaatactt 4200 
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actccactgc 


tcttctgatt 


ggtgagaagg 


actcaggatc 


tgatctcgcc 


atgaccattc 


agggtctggc 


tagattctaa 


gagacggtgc 


ttctgttttt 


ctctacgatt 


ctacttgatg 


ctctctatag 


ttttgactgt 


aatgaaaata 


atacggggcg 


tctggtcacg 


tgatgtatca 


tttataacga 


aaaaaagagt 


ctaaatgaaa 


taggctaact 


caggaagcat 


tccgagcaac 


tgcgcaaaaa 


ggtgctgatg 


atcgacaatt 


atctttgtca 


agagggagcc 


gatgtcgagg 


aaatcgagga 


aatgaagcct 


gacattatag 


cggactctgg 


tatctctcga 


aagactattg 


gagtgtgcat 


gggccaacag 


tgcatttacg 


gtgaaattgt 


tcacggaaaa 


acctcttctg 


acgttccgca 


gggagttgct 


gtgacgagat 


tgcccagcga 


gttggaggtg 


actgcccgta 


ataaaagata 


cactattgaa 


ggcgttcagt 


ggcacttaat 


gatcaagaac 


attttgaaga 


aggaggtaaa 


acaaggcggt 


gccaagaagg 


gaaaaaaggc 


gtacgaagag 


attgaaaaac 


cctatttgga 


gctatgtggt 


gccccagacg 


acgtcaagca 


aggaaagcct 


gccattttga 


gggctattca 


gatgggtgcc 


aatgctgcaa 


tttcggctat 


atccgttttg 


acagagccaa 


gagtt gcgcg 


tcagacggtt 


ggaaaactcc 


ttgtcttttg 


caagtaccag 


attctggagg 


tgattgtcaa 


gatgctttca 


ggagctgagt 



<210> 78 
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ctgccacttt ggtcgccgag gacctgggat 4260 
caaacttcaa gctaggtact tacgaggaga 4320 
ccgactcttg ttcaattctt ttggttcttt 4380 
atgtatgacg agtgaagatt gtgttttttt 4440 
gtctacatga atgaaagaga tagctgacca 4500 
cgtgatcttt aagttttcga aatgactaaa 4560 
aaaaatcgat ctctgccaaa gactcatcga 4620 
gcataatgcc ctcaaccaca gtctcagaga 4680 
acgactcgtt cacatggaac ttgtacgagt 4740 
tctatcgtaa cgacaagatc acaattgaag 4800 
tgatttcgcc aggccccgga catccgagat 4860 
agattttcaa gggccggatt cctgtttttg 4920 
aggttttcgg gggagacgtt gagtacgctg 4980 
tgacccacga caatcgtgga gtcttcaaga 5040 
accattcgtt ggctggaacg ctaaaaactt 5100 
ccactaacgg tatcattatg ggtgtcaggc 5160 
ttcacccgga gtccattttg acagaagagg 5220 
gtagcggtgg ttactggaac gaggaggagg 5280 
agtcgatttt agacaagatt tacggcgaga 5340 
agccaggtcg ctcgtttgcc gatttggagg 5400 
ttttgaactt ctacgaccgg ttaaatgaga 5460 
gtgaaatcaa gagagcctcg ccttcgaaag 5520 
aacaggcgta cacctatgcc acggcggggg 5580 
actggttcaa aggaacgatt gaggatttac 5640 
aacaccgtcc gtgcattttg cgcaaggagt 5700 
ccagactggc gggcgcagac actgttttgc 5760 
tgcgcgaact ggttggctat tcccggg 5817 
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<211> 663 
<212> PRT 

<213> Ogataea minuta 
<400> 78 

Met Ala He Pro Asp Glu Phe Asp lie He Val Val Gly Gly Gly Ser 
1 • 5 10 15 

Cys Gly Cys Ala lie Ala Gly Arg Leu Gly Asn Leu Asp Pro Asp Val 
20 25 30 

Thr Val Ala Leu lie Glu Gly Gly Glu Asn Asn lie Asn Asn Pro Trp 

35 40 45 

Val Tyr Leu Pro Gly Val Tyr Pro Arg Asn Met Arg Leu Asp Ser Lys 

50 55 60 

Thr Ala Thr Phe Tyr Asn Ser Arg Pro Ser Lys His Leu Asn Gly Arg 
65 70 75 80 

Arg Ala lie Val Pro Cys Ala Asn He Leu Gly Gly Gly Ser Ser lie 
85 90 95 

Asn Phe Leu Met Tyr Thr Arg Ala Ser Ala Ser Asp Tyr Asp Asp Trp 
100 105 110 

Glu Gin Glu Gly Trp Thr Thr Asp Glu Leu Leu Pro Leu Met Lys Lys 
115 120 125 
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Leu Glu Thr Tyr Gin Arg Pro Cys Asn Asn Arg Glu Val His Gly Phe 

130 . 135 140 



Asp Gly Pro He Lys Val Ser Phe Gly Asn Tyr Thr Tyr Pro Thr Ala 
145 150 155 160 

Gin Asp Phe Leu Arg Ala Cys Glu Ser Gin Gly He Pro Phe Asn Asp 
165 170 175 

Asp Leu Glu Asp Leu Lys Ala Ser His Gly Ala Glu Tyr Trp Leu Lys 
180 185 190 

Trp lie Asn Arg Asp Leu Gly Arg Arg Ser Asp Ser Ala His Ala Tyr 

195 200 205 

lie His Pro Thr Met Arg Asn Lys Ser Asn Leu Phe Leu lie Thr Ser 
210 215 220 



Thr Lys Ala Asp Lys Val lie He Glu Asn Gly Val Ala Val Gly Val 

225 230 235 240 

Arg Thr Val Pro Met Lys Pro Val Glu Thr Lys Asn Pro Pro Ser Arg 

245 250 255 

He Phe Lys Ala Arg Lys Gin He Val Val Ser Cys Gly Thr lie Ser 
260 265 270 



Ser Pro Leu Val Leu Gin Arg Ser Gly He Gly Ala Ala His Lys Leu 
275 280 285 
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Arg Gin Ala Gly lie Lys Pro He Val Asp Leu Pro Gly Val Gly Glu 

290 295 300 

Asn Phe Gin Asp His Tyr Cys Phe Phe Thr Pro Tyr Tyr Ser Lys Pro 
305 310 315 320 

Glu Val Pro Thr Phe Asp Asp Phe Val Arg Gly Asp Pro Val Ala Gin 

325 330 335 

Lys Ser Ala Phe Asp Gin Trp Tyr Ser Asn Lys Asp Gly Pro Leu Thr 

340 345 350 

Thr Asn Gly lie Glu Ala Gly Val Lys He Arg Pro Thr Asp Glu Glu 

355 360 365 

Leu Ala Thr Ala Asp Asp Asp Phe lie Gin Gly Tyr His Glu Tyr Phe 

370 375 380 

Asp Asn Lys Pro Asp Lys Pro Leu Met His Tyr Ser Val He Ser Gly 

385. 390 395 400 

Phe Phe Gly Asp His Thr Lys lie Pro Asn Gly Lys Phe Phe Thr Met 
405 410 415 

Phe His Phe Leu Glu Tyr Pro Phe Ser Arg Gly Phe Val Tyr Ala Val 
420 425 430 



Ser Pro Asp Pro Tyr Glu Ala Pro Asp Phe Asp Pro Gly Phe Leu Asn 
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435 



•440 



445 



Asp Ser Arg Asp Met Trp Pro Met Val Trp Ser Tyr Lys Lys Ser Arg 
450 455 460 

Gin Thr Ala Arg Arg Met Glu Ser Phe Ala Gly Glu Val Thr Ser His 
465 470 475 480 

His Pro Leu Tyr Pro Val Asp Ser Pro Ala Arg Ala Lys Asp Leu Asp 
485 490 495 

Leu Glu Thr Cys Lys Ala Phe Ala Gly Pro Asn His Phe Thr Ala Asn 
500 505 510 

Leu Tyr His Gly Ser Trp Thr Val Pro He Glu Lys Pro Thr Pro Lys 

515 520 525 

Asn Asp Ser His Val Thr Cys Asn Gin Val Glu He Phe Ser Asp lie 

530 535 540 

Asp Tyr Ser Ala Glu Asp Asp Glu Ala lie Val Lys Tyr He Lys Glu 
545 550 555 560 

His Thr Glu Thr Thr Trp His Cys Leu Gly Thr Cys Ser Met Ala Pro 
565 570 575 



Gin Glu Gly Ser Lys lie Ala Pro Lys Gly Gly Val Val Asp Ala Arg 
580 585 590 
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Leu Asn Val Tyr Glu Val Lys Asn Leu Lys Val Ala Asp Leu Ser He 
595 600 605 

Cys Pro Asp Asn Val Gly Cys Asn Thr Tyr Ser Thr Ala Leu Leu lie 
610 615 620 

Gly Glu Lys Ala Ala Thr Leu Val Ala Glu Asp Leu Gly Tyr Ser Gly 

625 630 635 640 

Ser Asp Leu Ala Met Thr He Pro Asn Phe Lys Leu Gly Thr Tyr Glu 
645 650 655 

i 

Glu Lys Gly Leu Ala Arg Phe 

660 



<210> 79 
<211> 2348 
<212> DNA 

<213> Ogataea minuta 
<400> 79 

aagctttctt tcgcaaacag ctctttggta gaggagaata gagtgcccag ctgataaaga 60 
aggcgcactt taaaagataa tctacatcca gaaaaataaa aaaataaaac tgaaccggca 120 
tttgcgatta cgtaagccac aaaatttcag gaaactcgta caagatcagg ttggcgaggg 180 
ggctagcgat agaatgtatc agtgttatta gtggctctag gagtagaaaa caatagaata 240 
aagatccgaa gaaagggagc aagaaggcca cgccagacgt tctagtaggt agcccaatcg 300 
tcaatgtagc tgttcaggtc tttcaacagg ttcttggtct cgtctggact ggagatccaa 360 
caagtcgttg ctgcggttcg actggcatag tcgttggcgc cgagggagct gaactggtcg 420 
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ccgacgtgca gggtgttttc gggcttgatg gttcggttgt cgttgcagct gaggaactct 480 
tggaggattt tcaccccgta ggacttgtcg ccaatatcga cccagatgtc cgagcctccg 540 
ttgaaagcgc accatctgat tttcttagag gaagggaagt ggcggagacg tttgtctacg 600 
cgcagaacca cctcttccag ctgctcgcga acgagtttgt agccttcttt ggggaccagt 660 
ccaacggcac gctcctttct gatgatgatg gcatgcaatg aaagtttctt gatcaggtcc 720 
gagaagatct cctgcgcaaa gtccagggtc cggatgatgt cttcctcgga ccagtcgagc 780 
atgttttcaa gcagccattt gtctttggag aagaactcga gtccgccaag ctcgttggag 840 
tagcggaata ggtagtttgc ttcgcctccc atcaccagaa cgttctggcg ctgtctgtcg 900 
gtgagctttg gggtggtctt cacctcgtct atgagcccct tgagtcgggc gtagtacttg 960 
gagccgtcgg agtagcccgc ggcagtgacg atgccgacat agaggtcttt ggcgagcagc 1020 
ttgatgagat ggggcaagat cggcgacgag gcgtcgaagt tggagccgtc atcgtagaga 1080 
gtgatgtctc cgtcaaaagt cacgagctgg agtctgcggt gtacggatgt tttgttgtgg 1140 
aaagtgttgg agagctcgag aagttgcgcc gtgttcagaa tgagccgaat gtcgttgaac 1200 
gagggcgcta caagtctcct tttgctgatt gtgcggcgtc cgtcctcgat gtagaacgcc 1260 
ttctccaggg gcaatcgggt gaagaaacag ccaacggaag gcaccaattg gaccaatctg 1320 
gacatttcag gcattcccgc ctgggtcatc tcgatgttgt cgttgatcag cagctcgagg 1380 
tcatggaaga tttccgcgta gcgtcgcttc gcttccgaat tcaccatgag gtcgtccact 1440 
gcggagatcc cattggactt gactgcatag agaacaaacg gggtggccag caagcccttg 1500 
atccactcaa tcagtccgtc tcggcggtgc tccttgagcg cgtactcgac tctgtatctg 1560 
gttgtcattt gcgggagggg tgtaaagcag ctcagccggt gactgtgcaa ggacgaacgg 1620 
ttcctacttg aatgctaggc tggctaattg ggtatggcac aaacggcaca aacggcagat 1680 
gactgcaaat gacgacggta aacagaatcc actcagctgg cactaactgg gtgtagacta 1740 
agagttcgag ccggggaggg agtgacgatg cagccagaaa aagagccggt acgcaatcag 1800 
ggaaatagcc gtcaaaagaa aaacagaagg ggctgcagtt ttgctgccgc ccgccgcgcg I860 
cccgcgctgg ctttccccgg ccggggaggc agccggctaa agaaaatagc ctatttcgat 1920 
ttcgcgtagc ccctcggttg cctattgagg gttacttttc gctccctctt ttgggccaac 1980 
tgacagtttg tggggtaaca acggtgtccg aggccagcta ttcggcaaac aatagacaga 2040 
ttagagacct actacggagt ttcagtgtct tcggaagctg cacagcccga atgtcggagc 2100 
ccgtgtgacg acacccccgc atggcttttg gcaatctcac atcgcccctc cctgcgtctc 2160 
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cactctgggc atgagcagtg gtgtgcctgg tgtatctctg gcccccgcgg ggcagacagc 2220 
aaactgcgta taaatagcta cttccatctc ctacttgttg caccattgcc atagtaagaa 2280 
aagaagcaga tcactcaact tgttcaaaga ctcttgtgtt ctgttacgac ttacgactta 2340 



<210> 80 
<211> 802 
<212> DNA 

<213> Ogataea minuta 
<400> 80 

gagacggtgc ccgactcttg ttcaattctt ttggttcttt ttctgttttt ctctacgatt 60 
ctacttgatg atgtatgacg agtgaagatt gtgttttttt ctctctatag ttttgactgt 120 
aatgaaaata gtctacatga atgaaagaga tagctgacca atacggggcg tctggtcacg 180 
tgatgtatca cgtgatcttt aagttttcga aatgactaaa tttataacga aaaaaagagt 240 
ctaaatgaaa aaaaatcgat ctctgccaaa gactcatcga taggctaact caggaagcat 300 
tccgagcaac gcataatgcc ctcaaccaca gtctcagaga tgcgcaaaaa ggtgctgatg 360 
atcgacaatt acgactcgtt cacatggaac ttgtacgagt atctttgtca agagggagcc 420 
gatgtcgagg tctatcgtaa cgacaagatc acaattgaag aaatcgagga aatgaagcct 480 
gacattatag tgatttcgcc aggccccgga catccgagat cggactctgg tatctctcga 540 
aagactattg agattttcaa gggccggatt cctgtttttg gagtgtgcat gggccaacag 600 
tgcatttacg aggttttcgg gggagacgtt gagtacgctg gtgaaattgt tcacggaaaa 660 
acctcttctg tgacccacga caatcgtgga gtcttcaaga acgttccgca gggagttgct 720 
gtgacgagat accattcgtt ggctggaacg ctaaaaactt tgcccagcga gttggaggtg 780 
actgcccgta ccactaacgg ta 802 

<210> 81 
<211> 30 
<212> DNA 



cgaaaaaa 



2348 
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<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 0AP5 for production of 
an expression cassette with A0X1 gene promoter and terminator 

<400> 81 

ctgcagcccc ttctgttttt cttttgacgg 30 

<210> 82 
<211> 90 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer 0AP3 for production of 
an expression cassette with A0X1 gene promoter and terminator 

<400> 82 

cccccggatc caggaacccg ggaacagaat ctagattttt tcgtaagtcg taagtcgtaa 60 
cagaacacaa gagtctttga acaagttgag 90 

<210> 83 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 0AT5 for production of 
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an expression cassette with A0X1 gene promoter and terminator 
<400> 83 

cccccccgga tccgagacgg tgcccgactc ttgttcaatt cttttgg 47 

<210> 84 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 0AT3 for production of 
an expression cassette with A0X1 gene promoter and terminator 

<400> 84 

cccataatgg taccgttagt ggtacgggca gtc 33 

<210> 85 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer HGP5 for amplification 
of a gene conferring resistance against hygromycin B 

<400> 85 

gtcgacatga aaaagcctga actcaccgc 29 
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<210> 86 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer HGP3 for amplification 
of a gene conferring resistance against hygromycin B 

<400> 86 

actagtctat tcctttgccc tcggacg 27 

<210> 87 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification of 5* 
-region of a -mannosidase gene 

<400> 87 

ggggggtcga catggtggtc ttcagcaaaa ccgctgccc 39 

<210> 88 
<211> 43 
<212> DNA 

<213> Artificial Sequence 



— 1 2 7 6 7 7 
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<220> 

<223> Description of Artificial Sequence: primer for amplification of 5' 
-region of a -mannosidase gene 

<400> 88 

ggggggcggc cgcgtgatgt tgaggttgtt gtacggaacc ccc 43 

<210> 89 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer for amplification of Sa 
ccharomyces cerevisiae SUC2 gene 



<400> 89 

ggggactagt atgcttttgc aagctttcct tttccttttg 40 

<210> 90 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: primer for amplification of Sa 
ccharomyces cerevisiae SUC2 gene 



<400> 90 
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ccccagatct tattttactt cccttacttg gaacttgtc 

<210> 91 
<211> 711 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> 7.. 711 

<400> 91 

ctcaccatga gggtccccgc tcagctcctg gggctcctgc tgctctggct cccaggtgca 60 
cgatgtgaca tccagatgac ccagtctcca tcttccgtgt ctgcatctgt aggagacaga 120 
gtcaccatca cttgtcgggc gagtcaggtt attagcagct ggttagcctg gtatcagcag 180 
aaaccaggga aagcccctaa gctcctgatc tatgctgcat ccagtttgca aagtggggtc 240 
ccatcaaggt tcagcggcag tggatctggg acagatttca ctctcaccat cagcagcctg 300 
cagcctgaag attttgcaac ttactattgt caacaggcta acagtttccc tccgacgttc 360 
ggccaaggga ccaaggtgga aatcaaacgt acggtggctg caccatctgt cttcatcttc 420 
ccgccatctg atgagcagtt gaaatctgga actgcctctg ttgtgtgcct gctgaataac 480 
ttctatccca gagaggccaa agtacagtgg aaggtggata acgccctcca atcgggtaac 540 
tcccaggaga gtgtcacaga gcaggacagc aaggacagca cctacagcct cagcagcacc 600 
ctgacgctga gcaaagcaga ctacgagaaa cacaaagtct acgcctgcga agtcacccat 660 
cagggcctga gctcgcccgt cacaaagagc ttcaacaggg gagagtgttg a 711 

<210> 92 
<211> 234 
<212> PRT 

<213> Homo sapiens 
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<400> 92 

Met Arg Val Pro Ala Gin Leu Leu Gly Leu Leu Leu Leu Trp Leu Pro 
15 10 15 

Gly Ala Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Val Ser 

20 25 . 30 

Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Val 
35 40 45 

He Ser Ser Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 
50 "55 60 

Lys Leu Leu lie Tyr Ala Ala Ser Ser Leu Gin Ser Gly Val Pro Ser 
65 70 75 80 

Arg Phe Ser Gly Ser Gly Ser Gly Thr. Asp Phe Thr Leu Thr lie Ser 
85 90 95 

Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Ala Asn 
100 105 110 

Ser Phe Pro Pro Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys Arg 
115 120 125 

Thr Val Ala Ala Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin 
130 135 140 
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Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr 
145 150 155 160 

Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser 
165 170 175 

Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr 
180 185 190 

Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys 
195 200 205 

His Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro 

210 215 220 



Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 

225 230 



<210> 93 
<211> 1428 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> 1..1428 

<400> 93 
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atgggttgga gcctcatctt gctcttcctt gtcgctgttg ctacgcgtgt ccagtctgag 60 
gtgcagctgg tggagtctgg gggaggcctg gtcaagcctg gggggtccct gagactctcc 120 
tgtgcagcct ctggattcac cttcagtagc tatagcatga actgggtccg ccaggctcca 180 
gggaaggggc tggagtgggt ctcatccatt agtagtagta gtagttacat atactacgca 240 
gactcagtga agggccgatt caccatctcc agagacaacg ccaagaactc actgtatctg 300 
caaatgaaca gcctgagagc cgaggacacg gctgtgtatt actgtgcgag agatcggatt 360 
attatggttc ggggagtcta ctactactac ggtatggacg tctggggcca agggaccacg 420 
gtcaccgtct cctcagctag caccaagggc ccatcggtct tccccctggc accctcctcc 480 
aagagcacct ctgggggcac agcggccctg ggctgcctgg tcaaggacta cttccccgaa 540 
ccggtgacgg tgtcgtggaa ctcaggcgcc ctgaccagcg gcgtgcacac cttcccggct 600 
gtcctacagt cctcaggact ctactccctc agcagcgtgg tgaccgtgcc ctccagcagc 660 
ttgggcaccc agacctacat ctgcaacgtg aatcacaagc ccagcaacac caaggtggac 720 
aagaaagttg agcccaaatc ttgtgacaaa actcacacat gcccaccgtg cccagcacct 780 
gaactcctgg ggggaccgtc agtcttcctc ttccccccaa aacccaagga caccctcatg 840 
atctcccgga cccctgaggt cacatgcgtg gtggtggacg tgagccacga agaccctgag 900 
gtcaagttca actggtacgt ggacggcgtg gaggtgcata atgccaagac aaagccgcgg 960 
gaggagcagt acaacagcac gtaccgtgtg gtcagcgtcc tcaccgtcct gcaccaggac 1020 
tggctgaatg gcaaggagta caagtgcaag gtctccaaca aagccctccc agcccccatc 1080 
gagaaaacca tctccaaagc caaagggcag ccccgagaac cacaggtgta caccctgccc 1140 
ccatcccggg atgagctgac caagaaccag gtcagcctga cctgcctggt caaaggcttc 1200 
tatcccagcg acatcgccgt ggagtgggag agcaatgggc agccggagaa caactacaag 1260 
accacgcctc ccgtgctgga ctccgacggc tccttcttcc tctacagcaa gctcaccgtg 1320 
gacaagagca ggtggcagca ggggaacgtc ttctcatgct ccgtgatgca tgaggctctg 1380 
cacaaccact acacgcagaa gagcctctcc ctgtctccgg gtaaatga 1428 

<210> 94 
<211> 475 
<212> PRT 

<213> Homo sapiens 
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<400> 94 

Met Gly Trp Ser Leu He Leu Leu Phe Leu Val Ala Val Ala Thr Arg 
1 5 10 15 

Val Gin Ser Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Lys 

20 25 30 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
35 40 45 

Ser Ser Tyr Ser Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
50 55 60 

Glu Trp Val Ser Ser He Ser Ser Ser Ser Ser Tyr He Tyr Tyr Ala 
65 70 75 80 

Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn 
85 90 95 

Ser Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu'Asp Thr Ala Val 
100 105 110 

Tyr Tyr Cys Ala Arg Asp Arg lie lie Met Val Arg Gly Val Tyr Tyr 
115 120 125 

Tyr Tyr Gly Met Asp Val Trp Gly Gin Gly Thr Thr Val Thr Val Ser 

130 135 140 
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Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser 
145 150 155 160 

Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp 
165 170 175 

Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr 
180 185 190 

Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr 
195 200 205 

Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gin 

210 215 220 

Thr Tyr He Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp 
225 230 235 240 

Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro 

245 250 255 

Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro 

260 265 270 

Pro Lys Pro Lys Asp Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr 

275 280 285 

Cys Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn 

290 295 300 
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Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg 
305 310 315 320 

Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val Val Set Val Leu Thr Val 

325 330 335 

Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser 
340 345 350 

Asn Lys Ala Leu Pro Ala Pro lie Glu Lys Thr He Ser Lys Ala Lys 

355 > 360 365 

Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp 

370 375 380 

Glu Leu Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe 
385 390 395 400 

Tyr Pro Ser Asp lie Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu 
405 410 415 

Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe 

420 425 430 

Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly 
435 440 445 



Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr 
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450 



455 



460 



Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys 



465 



470 



475 



[0 2 6 1] 

ffiW##3tt,- Ogataea minuta GkPMte^W Wfr*. iffllf S tc&KDZf^J 
V-PGP5£^-r o 

ffigHPMtt* Ogataea minuta GAPm^©^ tcib^'y^ 
T-PGP3S:^t-o 

@g#J:g#9&, Ogataea minuta {pGAPjSfc^-y p - # IC 
@g#f## 1 0 Ogataea minuta CDGAPj&te^^D ^E— # — » # — ^ * — # — 
@B^J##l 3&. Ogataea minuta IIRASjtfc^roS' M^C £ fc&KP-?^ 

-fv-PUR5£m*t„ 

1B^J## 1 4 ft, Ogataea minuta URASjftfe^g)^ W&tz$Nfc*& fefoO:/^ 
>rv-PUR3Sr^-r o 

SB#J#-5§- 1 7 Ogataea minuta (PURA3jafe^^fc^ 5 ^D^A^ 
x r. u - ^/Btt3te-?<0 £ Jftt-f S fc #> © ^ 9 >f v - Sr a*"* . 
B8J##18tt, Ogataea minuta cpURASgfe^fta&ff 5 fefeg), 

x - n - /i/WffiaMEr?<z> — flp 5 «> © ^ 9 -f *7 - * m~f . 

H*J##1 9 tt, Ogataea m i nuta <D URA3 jftfe^^l £ figfg f 5fcfe(Z)7°7-f 7 
-DU5£^*t\ 

IB^J##2 0tt, Ogataea minuta <aURA3jtfc^^ £ffigfgf & fcfe(0'/7 > f7 
-DUC5£^1\ 

gg#[#-§-2 1 Ogataea minuta g)URA3jttfc^®c^ £ Wfeg-fr ZfctiXDzf^J*? 
~DU35:^t- 0 

IB#I##2 2 tt, Ogataea minuta g)URA3^^^^ fefllgj' £ fcfe®7"7^7 
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0) #2 0 0 2- 1 2 7 6 7 7 9 

@2#I## 2 5 Ogataea minuta ADElitte^CD5' W1& : ki%M't& tc&Kb?^ 

ffi#f#-9 2 6», Ogataea minuta ADElStte^-CDS' jg^E^iffif <& fc^KD?^ 
-fV-PAD3&^1% 

@3#J##3 1 ft, Ogataea mii^^ADElJt^^-^^&ff^ fc&XD^^^ V-Da 

IB?!I##3 2tt, Ogataea minj^© AJ^^^^ £ =ff 3 fc&GD ^>f V-Da 
dl-3%^fo 

1M##3 3&, Ogataea m i nuta(£) ADElitfe^t^ fefi^feffXP^-Yv-Da 

SB#I##3 4 it. Ogataea mhi^<OADElM>E^-^c^^ff 5 f=.^><D^^^ V-Da 

SB#J#-^3 5tt, Ogataea mii^(DAjm^fc^^£^igt-5 £:&tf>^-f V 
-DA5£^f „ 

BB#I##-3 Ogataea mim^cDADEiat^^^^^Sl^-r <5 fcao^-f V 
-DA3&^*t\ 

@3#J##3 7&, Ogataea minuta g) ADE1 mfc^-ffim £ fflfcg-f & fc&XDzf^S*? 
-D0U5£^t-„ 

IB#I##4 0 Ogataea minuta OCHl5t^^<3[)5' W&^Wi-t %>tcth<Dzf^ 
>fV-P0H5$:^i- o 

ISfff##4 1 ft, Ogataea minuta OCHlit^^-GDS' M^£*f "PI^S fctiXD'?^ 
-f^-P0H3£^1\ 

4 tt, Ogataea mj^(DOgLim& : ?WtM%:$&U-t £> feftoy^^Y 

~D03$r^-r o 
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I2#f##'4 5&, Ogataea minuta QD QCHl jftfc^^ £BSfgj-5 g) <2) ^ V 

SB^!J#-^4 6&, Ogataea m^COpOlI^i^^Sl^tSfeftO^^^T 
-D03-2£^f o 

B3#f##4 9&, Ogataea minuta PEP4jtt^tf>5' ««&iffB , r § fetbO)-?^ 

BB^I## 5 0 Ogataea minuta PEP^ ^^O^' jR« feiWr & ff) (?) ^ 
-fV-PPA3£arr o 

SB^f## 5 5 Ogataea minuta PRBljtfc^<P5' M^£ifiP§f £ ILSMD-?? 
>fV~PPB5$:^t- 0 

jgflf## 5 6 Ogataea minuta PRBl3t^<Z>3' fg^fcifipg-r & fctiXD?^ 
>TV-PPB3S:^-r o 

SB^!f##6 11*, Ogataea minuta KTRl3fr£^<Z>5' fll^S fc#><Z>:/^ 
>fV-PKR5&^-r o 

II##6 2}i, Ogataea minuta KTR1^^^©3' W&&*8t&ir2> fr#><Dz7<7 
-fV-PKR3&^-r o 

gBflI## 6 7 a, Ogataea minuta MNN9*t^<Z>5* ^£*f fl^S t=.®><D?^ 
>fV-PMN5&*tt\ 

6 8 I*, Ogataea minuta MNN93t^©3' 
<< V-PMN3Sr^i- 0 

@B#J##7 1|*, ^5>fV-DMN5&^i- 0 

ffi#f## 7 2 I*. ^ ^ -f V - DMN3 % 5ti- 0 

1B^J##7 5 1*, Ogataea minuta AOXljftfe-y-QS' &f=.&><D? t 7 
-f*T~PAX5S:^-ro 

BJ!It#7 6tt, Ogataea minuta AOXl5t^©3' fg^&*fl|6t- £ tcfoVJ'? 
-fV-PAXS^t-o 

h £ffr£f :7^-fv- 0AP5 

KU##8 2H:, AOXlj&fe^p^-- # - * # -fc«fc SS^AIz y 
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h £fW^&fc&<D^^v~0AP3£^t' o 

GP5&^ 0 
GP3&^1" 0 

jSB#J##8 8fc}:, a-l,2-V>y ^^~-^51^CD5' ffiM*mffiir 5 fc&XDzf 

@2?U##8 9&, Saccharomyces cerevisiae SUC2 Mte^ Z>fc 

Sg#I#-^9 0te, Saccharomyces cerevisiae SUC2 jjfe^ £ if fij "I" 5 g) <P :7 

[Hi] 

[02] 

M (S. cerevisiae ) K&V&}l-ti&m!mm<D3i&l&1&m*m't. H*, M 
It^yj-Ts, «2tta-l,2i^, a3lia-l,3^, a6(ia-l,6^ 
4fijS-l,4^&tl»tS a 
[03] 

[04] 

#lgggg)MMa^7> J Z?X1 *r-i y tP g>IW b fcf|$| fc Aspergi 1 lus sait 
oia-l,2-^>y >>#-i£ (£fb*Xjfc«) {Ciym^bHPLG (T^ F#9A) 
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[05] 

^"^X^ KpOMGPl, P0MGP2. pOMGP3, &&WftGM<DfflmB^1&m%^l>fe% 
[0 6] 

zf^7.K KpOMURl, pOMUMl, £J;t>>DOMUl<£MI5Mfit%0£^bfc%<D^&£ 

o 

[07] 

Qgataea minuta &£.W. ^^^^ KpDOMUllC «fe ^>^MM1^M> URA3jjfe?-m 
a«OURA3^-?M©^> &tfPCR:/^^-<D&«£;mb;fc%<£>T*&S. 

y^X^ KpOMADl, J; tM)OMADl<Z)$m^i^0£^b fcfc 
[09] 

^ X ^ FPOMUR2, £ <fc t^pROMUKDtim^mS ^^bfefe^^$>S 0 
[010] 

Qgataea minuta ^^X^ KpDOMADHC <fc SAimtt^flMKtfc. fcitf 

URAS»€^^*«© ADEiate^ffi©*^ &0PCR ^ >f V - ©fiS b tc % 

[011] 

Zf^Ts^ KpOMOCU pOMOC2B> P0M0C3H, <fc tFpDOMOCHl<Dl|!j|5g@PiMS0£3t b 
[012] 

Qgataea minuta ^XS. FpDOMOCHKC j; SOCHlJt^^^ 

[01 3] 

0CHJ.3t^^^^T*fe-50gataea minuta TK3-Aflfc l$MWk^ & & Qgataea minu 
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C014] 

KpOMPAl, pDOMPAl©ftJ|SSp^%^ Qgataea minuta S^^U ^"^^ 

cmi5] 
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